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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


GENERAL  CONDITIONS  OF  SALE 

C.  I.  F.  AND  C.  &  F.  SALES 

The  seller  referred  to  in  these  Conditions  of  Sale  is  the 
UNITED  STATES  STEEL  PRODUCTS  COMPANY. 

1.  (a)  Tender  to  the  purchaser  or  his  authorized  agent  of 
shipping  documents,  consisting  of  proper  bills  of  lading,  and, 
in  the  case  of  c.  i.  f.  sales,  a  negotiable  insurance  certificate, 
shall  constitute  full  and  final  delivery  on  the  part  of  the  seller, 
and  shall  entitle  it  to  immediate  payment  in  full  for  the  goods 
covered  by  said  shipping  documents,  without  prejudice  to  the 
subsequent  adjustment  of  just  claims  on  the  part  of  the 
purchaser. 

1.  (b)  The  seller  shall  not  be  responsible  for  the  arrival  of 
the  goods  at  destination  nor  for  loss  or  damage  in  transit  from 
the  manufacturer's  works,  and  in  case  of  such  loss  or  damage 
shall  be  under  no  obligation  to  replace  goods  so  lost  or  dam- 
aged. The  purchaser  accepts  and  agrees  to  all .  usual  and 
customary  clauses  in  the  bills  of  lading  as  well  as  such  addi- 
tional clauses  and  stipulations  as  may  be  lawfully  imposed  by 
the  carriers  as  a  condition  of  their  accepting  the  goods  for 
transportation. 

1.  (c)  Unless  otherwise  agreed  in  writing,  the  purchaser 
undertakes  to  receive  the  goods  at  destination  ex  ship's 
tackles  as  fast  as  the  vessel  can  discharge,  failing  which,  any 
demurrage  or  other  charges  shall  be  for  the  purchaser's 
account.  It  is  further  agreed  that  the  seller  is  entitled  to 
select  the  route,  port  of  shipment  and  vessel  with  privilege  of 
stopping  in  transit  at  a  port  or  ports.  Unless  otherwise 
agreed  in  writing,  any  charges  at  destination,  including  lighter- 
age, wharfage  or  landing  charges,  dues,  duties,  etc.,  are  not 
included  in  the  seller's  prices. 

2.  Unless  otherwise  agreed  in  writing  in  connection  with 
the  particular  c.  i.  f.  transaction,  the  insurance  to  be  covered 
by  the  seller  is  understood  to  be  marine  insurance  only,  free  of 
particular  average,  English  conditions,  for  a  sum  equal  to  the 
amount  of  the  invoice  plus  ten  per  cent.  Other  forms  of 
insurance,  if  obtainable,  must  be  agreed  upon  in  writing  prior 
to  the  making  of  the  contract,  the  additional  cost  to  be  (or 
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General  Conditions  of  Sale  (C.  I.  F.  and  C.  &  F.  Sales). — Continued 

account  of  the  purchaser,  but  no  form  of  insurance  will  pro- 
tect against  rust  or  other  damage  unless  caused  by  a  peril  of 
the  sea. 


Consular 
Invoices 


Excusable 
Delays 


3.  (a)  All  consular  fees  for  legalizing  invoices,  stamping 
bills  of  lading  or  other  documents  required  by  the  laws  of  the 
countries  of  destination,  are  payable  by  the  purchaser  and  are 
not  included  in  the  seller's  prices.  Unless  otherwise  arranged, 
the  seller  is  authorized  to  pay  all  such  charges  for  the  pur- 
chaser's account,  and  to  add  the  cost  of  same  to  the  amount 
of  the  invoice. 

3.  (&)  Unless  otherwise  arranged,  the  seller  will  take  out 
consular  documents  as  agent  for  the  purchaser,  who  must 
state  how  the  goods  are  to  be  declared,  and,  if  the  purchaser 
does  not  furnish  the  necessary  instructions,  the  seller  will 
make  declaration  according  to  its  best  judgment,  but  will  not 
in  any  case  be  responsible  for  any  fines  or  other  charges  due 
to  errors  or  incorrect  declarations. 

4.  The  seller  shall  not  be  liable  for  any  delay  in  manu- 
facture or  delivery  due  to  fires,  strikes,  disputes  with  workmen, 
war,  civil  commotion,  epidemics,  floods,  accidents,  delays  in 
transportation,  shortage  of  cars,  shortage  of  fuel  or  other 
material,  shortage  of  labor,  acts,  demands  or  requirements  of 
the  Government  of  the  United  States,  or  of  any  other  State  or 
Government,  or  to  any  other  causes  beyond  the  reasonable 
control  of  the  seller,  or  of  the  manufacturer,  and  the  existence 
of  such  causes  of  delay  shall  justify  the  suspension  of  manu- 
facture and  shall  extend  the  time  of  performance  on  the  part 
of  the  seller  to  such  extent  as  may  be  necessary  to  enable  it  to 
make  delivery  in  the  exercise  of  reasonable  diligence  after  the 
causes  of  delay  have  been  removed.  If  the  performance  of 
the  contract  by  the  seller  be  delayed  by  reason  of  any  of  the 
causes  above  mentioned,  the  purchaser  may,  subject  to  previ- 
ously obtaining  the  consent  of  the  seller,  cancel  the  purchase 
of  such  portion  of  the  goods  for  which  details  and  shipping 
instructions  have  been  duly  furnished  in  accordance  with  the 
contract,  as  may  have  been  subjected  to  such  delay,  provided 
such  portion  of  the  goods  has  not  been  manufactured  nor  is  in 
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General  Conditions  of  Sale  (C.  I.  F.  and  C.  &  F.  Sales). — Continued 

;    process  of  manufacture  at  the  time  the  purchaser's  request  for 

i    such  cancellation  arrives  at  the  manufacturer's  works.     The 

I     provisions  of  this  paragraph  shall  not  be  limited  nor  waived 

by  any  other  terms  of  the  contract,  whether  printed  or  written. 


5.  The  seller  may  ship  any  portion  of  the  goods  as  soon  as 
completed  at  the  manufacturer's  works,  and  payment  for  any 
portion  of  the  goods  as  shipped  shall  become  due  in  accordance 
with  the  terms  of  payment.  Insistence  by  the  purchaser  on 
suspension  of  manufacture  or  of  any  shipment,  if  not  ac- 
quiesced in  by  the  seller,  may  be  treated  by  the  seller  as  a 
wrongful  termination  of  the  contract  on  the  part  of  the  pur- 
chaser; and  the  purchaser  shall  thereupon  be  liable  for  all 
damages  arising  out  of  such  termination. 

6.  If  the  purchaser  fails  to  furnish  details  and  shipping 
instructions  to  enable  the  seller  to  perform  this  contract  in 
accordance  with  its  terms,  the  seller  shall  be  entitled  at  its 
option,  and  in  addition  to  all  other  rights,  to  cancel  such  por- 
tion of  the  contract  as  may  remain  unexecuted,  or  to  make 
shipment  in  accordance  with  the  details  and  shipping  instruc- 
tions which  the  purchaser  may  have  furnished  for  previous 
shipments  on  account  of  the  same  or  a  previous  contract. 
The  purchaser  shall  not,  however,  be  entitled  to  change  or 
modify,  except  with  the  consent  of  the  seller,  any  specifica- 
tion, details  or  instructions  comprised  in  the  contract  itself. 

7.  Inspection  of  the  goods,  if  agreed  to,  must  be  made  at 
the  manufacturer's  works,  and  such  inspection  and  acceptance 
shall  be  final.  Reasonable  facilities  will  be  afforded  to  in- 
spectors, representing  the  purchaser,  to  make  such  inspection 
and  to  apply,  previous  to  shipment  from  the  manufacturer's 
works,  tests  in  accordance  with  the  specifications  to  which  the 
seller  has  previously  agreed. 

8.  The  seller  shall  not  be  liable  for  any  claims  unless  they 
are  made  promptly  after  receipt  of  the  goods  and  due  oppor- 
tunity has  been  given  for  investigation  by  the  seller's  own 
representatives.  The  seller  shall  not  be  liable  for  any  claims 
for  labor  nor  for  consequential  damages.  Goods  must  not  be 
returned  except  by  permission  of  the  seller. 
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Damage  in 
Transit 


General 


Terms  of 
Payment 


9.  The  seller  agrees  that  the  goods  shall  leave  the  manu- 
facturer's works  in  good  condition,  and  the  purchaser  assumes 
all  risks  of  rust  and  other  damage  and  loss  during  transporta- 
tion. 

10.  (a)  The  goods  are  to  be  exported  to  the  destination 
stated  by  the  purchaser  at  the  time  the  inquiry  is  made,  and 
the  purchaser  guarantees  that  the  goods  will  be  shipped  to 
that  destination,  and  agrees  to  furnish,  if  required  by  the 
seller,  a  Landing  Certificate  duly  signed  by  the  Customs 
Authorities  at  the  port  of  destination,  certifying  that  the  goods 
have  been  landed  and  entered  at  that  port. 

10.  (b)  The  seller  reserves  the  right,  even  after  partial 
payment  on  account  of  any  contract  with  the  purchaser,  to 
require  from  the  purchaser  satisfactory  security  for  the  due 
performance  of  any  and  all  of  his  obligations,  and  refusal 
to  furnish  such  satisfactory  security  or  the  failure  of  the  pur- 
chaser to  perform  any  of  his  obligations  under  this  or  any 
other  existing  contract  will  entitle  the  seller,  upon  notice  to 
the  purchaser,  to  suspend  shipments  or  to  cancel  the  contract, 
or  so  much  of  it  as  may  remain  unexecuted,  without  prejudice 
to  any  claim  for  damages  the  seller  may  be  entitled  to  make. 

10.  (c)  All  drawbacks  of  cjuties  paid  on  materials  entering 
into  the  manufacture  of  the  goods  shall  accrue  to  the  seller, 
and  the  purchaser  agrees  to  furnish  the  seller  with  all  docu- 
ments necessary  to  obtain  payment  of  such  drawbacks  and  to 
co-operate  with  the  seller  in  obtaining  such  payment. 

11.  Unless  otherwise  agreed  in  writing,  the  terms  of  pay- 
ment are  net  cash  in  exchange  for  the  documents  herein- 
above mentioned,  to  be  tendered  to  bankers  approved  by  the 
seller,  with  whom  credit,  in  favor  of  the  seller,  for  the  full 
amount  of  the  contract  or  sale,  is  to  be  established  concurrently 
with  the  making  of  the  contract,  this  credit  to  be  confirmed  to 
the  seller  by  the  bankers  and  to  remain  in  full  force  and 
effect  until  the  order  or  contract  shall  have  been  completely 
performed.  Delay  by  the  purchaser  in  establishing  such 
credit,  or  in  establishing  such  other  credit  as  may  be  agreed 
upon  in  writing,  shall  extend  the  time  for  the  performance  of 
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the  contract  by  the  seller  to  such  extent  as  may  be  necessary 
to  enable  it  to  make  delivery  in  the  exercise  of  reasonable 
diligence  after  such  credit  has  been  established,  or,  at  the 
seller's  option,  may  be  treated  by  the  seller  as  a  wrongful 
termination  of  the  contract  on  the  part  of  the  purchaser  and 
the  purchaser  shall  thereupon  be  liable  for  all  damages  arising 
out  of  such  termination. 

12.  Every  quotation  is  based  on  the  understanding  that,  if 
accepted  and  the  seller  so  elect,  a  formal  contract,  satisfactory 
to  the  seller,  will  be  signed  by  the  purchaser. 


SALES  F.A.S.  VESSEL 

The  seller  referred  to  in  these  Conditions  of  Sale  is  the 
UNITED  STATES  STEEL  PRODUCTS  COMPANY. 

1.  (a)  It  is  understood  and  agreed  that  f.  a.  s.  vessel  Delivery 
means  delivery  by  the  carrier  alongside  the  vessel  or  at  the 
wharf,  pier,  or  other  customary  place  of  receiving  goods 
destined  for  shipment  by  the  vessel.  The  seller  may,  at  its 
option,  tender  to  the  purchaser  or  his  agent  the  usual  ship's 
receipt  or  a  prepaid  inland  bill  of  lading  from  the  works  to  the 
port  of  shipment,  providing  for  free  delivery  by  the  carrier 
within  the  usual  lighterage  or  railroad  delivery  limits  of  the 
port.  Tender  of  such  ship's  receipt  or  inland  bill  of  lading 
shall  constitute  full  and  final  delivery.  In  every  case,  the 
purchaser  agrees  to  furnish  the  seller,  promptly  after  the  sail- 
ing of  the  vessel,  a  Custom  House  bill  of  lading  properly  signed, 
checked  and  endorsed,  as  evidence  of  exportation. 

1.  (b)  In  case  the  seller  elects  to  tender  to  the  purchaser 
the  usual  ship's  receipt,  the  purchaser  agrees  to  furnish  the 
seller,  on  demand,  the  name  of  the  vessel  by  which  shipment  is 
desired,  and  such  other  shipping  instructions  as  may  be  neces- 
sary: and  the  seller  undertakes  to  place  the  goods  alongside 
the  vessel,  if  sufficient  time  be  allowed  for  delivery  by  the 
carrier  and  the  vessel  in  question  will  receive  the  goods,  but 
the  seller  shall  not  be  liable  for  expenses  arising  from  failure  of 
the  carrier  to  make  delivery  within  the  specified  time. 
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1.  (c)  In  case  the  purchaser  does  not  furnish  the  seller,  on 
demand,  the  name  of  the  vessel  and  such  other  shipping  in- 
structions as  may  be  necessary,  or,  in  case  the  purchaser 
designates  a  \'essel  of  which  the  date  of  sailing  is  such  that  the 
goods  become  subject  to  charges,  (1)  any  demurrage  or  other 
chargt^  made  by  the  carrier  for  detention  of  cars,  unloading, 
storage,  etc,  and  any  damage  to  the  goods  consequent  upon 
such  detention  or  unloading  will  be  for  the  purchaser's  account 
and  risk»  and  (2)  the  seller  may,  at  its  option,  tender  to  the 
purchaser  or  his  agent  an  order  on  the  carrier  to  deliver  the 
jivxxls  to  the  purchaser  at  the  place  of  deli\-ery  designated  by 
the  carrier,  and  the  tender  of  such  delivery-  order  shall  con- 
stitute full  and  linal  deH\»r\\ 

K  {_ii^  IVIiwry  as  hereinabo\"e  proxided,  namely,  by 
tetuUnr  to  the  |Hircha:!^T  or  his  agent  of  such  ship^s  receipt,  in- 
Umi  hill  i"»f  Udiiijj  \\r  il<4i\XT\^  order  shall  entitle  the  seller  to 
imuHxii^te  ^xinuh^^i  in  full  for  the  goods  covered  by  such 
iWuuYents^  without  ('Mrvjudkv  to  the  subsequent  adjustment 
of  jtt$l  cUin\s  vM\  the  (vart  of  the  punciuser. 

\ .  v''^  1^  ^sac^ler  sHaH  not  be  responsibie  for  the  arrival  of 
the  s^vvis  t\  j|^  Sk  wsjs^^l  ivvr  for  loss  or  dama^  in  transit  from 
the  «^n«t^^turei  s  ^wriss  And  in  cjise  of  saich  loss  or  damage 
sJull  Iv  wrKie«  m^  v^bJ^^tion  to  resnljK^e  ^v«ds  so  lost  or  dam- 

$^>«iMk^if  ^.    1^  ^-^iVea  sKaII  »o«i  be  )wible  lor  any  de^y  in  manu- 

1>N«>^  ijic^Mt^  x\i  tieJiw^N  %^;5e  tVN  ftrt-^  scrikcss  disg>ates  with  vork- 

«>f?ft.  %5ftT ,  o;\  ti^  A\n^«x>?  KVfi.  e^NKiecrak^  S^x^  .ftcodents,  ddays 
)T  ;;\ft)r»i^v>ii'iA:kvi,  s^kv-ja^^  o:  o^rsv  s3>ccrji^  oe  fuel  or  other 
rtv;:*^  »a',.  sKv'Jj^^s^  xV  UKv.  j>^^^  v^rr*i3jds  cc  :^K;iiireiiients  of 
:K%-  iVxnx-^ftx^^ii  xN?  i)K"  I  ti?^x*  ^CJi^«v  cc  oc  ahv  other  State  or 
i^N^v.firtXNs?;:.  xV  r>^  A^x  xxV^  OA4Ss«i  Sf^v«ii  rhe  reasonable 
*>»\fu  :vv  ,v  i  >v  ?»^^1K^•  ,v  A  .  V  ^^Atj^jifco^arTT.  Ani  rhe  existeoce 
;>;  ?uv^h  c^i;4j3*«'?<  A.  ^^^^,^  >iKA}  -^45^  »C^  :V  sajspfmsiofn  of  manu- 
u>,\4*;%  Arv.'^  NKfti,  ,A>>^fv^  ,>v  ;  ^^^  «.v  ;x*~vx-mj8ii^5f  on  the  part 
a:  ,  V  3<>1K^.  ,,^  Miv^)-.  >^\,^^^,  a^  *^\i,\  X  T>iv^«5!a»T>-  rc'  enable  it  to 
mftvv  A^J  \vv>  tt.  ,  V  o\%vv=^^  A  .-^^tesoaitSfcr  ^ii^jsrairse  after  the 
o4>4:5»»'S  A  *'i>kx    Kjtvv  NNvf,  .\N«v\\>ft      ^:  :hf  ^^(r^ccTziAiioe  of 
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causes  above  mentioned,  the  purchaser  may,  subject  to  previ- 
ously obtaining  the  consent  of  the  seller,  cancel  the  purchase 
of  such  portion  of  the  goods  for  which  details  and  shipping  in- 
structions have  been  duly  furnished  in  accordance  with  the 
contract,  as  may  have  been  subjected  to  such  delay,  provided 
such  portion  of  the  goods  has  not  been  manufactured  nor  is  in 
process  of  manufacture  at  the  time  the  purchaser's  request  for 
such  cancellation  arrives  at  the  manufacturer's  works.  The 
provisions  of  this  paragraph  shall  not  be  limited  nor  waived 
by  any  other  terms  of  the  contract,  whether  printed  or  written. 

3.  The  seller  may  ship  any  portion  of  the  goods  as  soon  as 
completed  at  the  manufacturer's  works,  and  payment  for  any 
portion  of  the  goods  as  shipped  shall  become  due  in  accordance 
wth  tht  terms  of  payment.  Insistence  by  the  purchaser  on 
suspension  of  manufacture  or  of  any  shipment,  if  not  ac- 
quiesced in  by  the  seller,  may  ]>^  treated  by  the  seller  as  a 
wrongful  termination  of  the  cor. tract  on  the  part  of  the  pur- 
chaser; and  the  purchaser  shall  thereupon  be  liable  for  all 
damages  arising  out  of  such  termination. 

4.  If  the  purchaser  fails  to  furnish  details  and  shipping 
instructions  to  enable  the  seller  to  perform  this  Contract  in 
accordance  with  its  terms,  the  seller  shall  be  entitled  at  its 
option,  and  in  addition  to  all  other  rights,  to  cancel  such  por- 
tion of  the  contract  as  may  remain  unexecuted,  or  to  make 
shipment  in  accordance  with  the  details  and  shipping  instruc- 
tions which  the  purchaser  may  have  burnished  for  previous 
shipments  on  account  of  the  same  or  a  previous  contract. 
The  purchaser  shall  not,  however,  be  entitled  to  change  or 
modify,  except  with  the  consent  of  the  seller,  any  specifica- 
tion, details  or  instructions  comprised  in  the  contract  itself. 

5.  Inspection  of  the  goods,  if  agreed  to,  must  be  made  at 
the  manufacturer's  works,  and  such  inspection  and  accept- 
ance shall  be  final.  Reasonable  facilities  will  be  afforded  to 
inspectors,  representing  the  purchaser,  to  make  such  inspec- 
tion and  to  apply,  previous  to  shipment  from  the  manufac- 
turer's works,  tests  in  accordance  with  the  specifications  to 
which  the  seller  has  previously  agreed. 

6.  The  seller  shall  not  be  liable  for  any  claims  unless  they 
are  made  promptly  after  receipt  of  the  goods  and  due  oppor- 
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tunity  has  been  givea  for  invesdgatioo  by  the  sdler's  own 
representatives.  The  seller  shall  not  be  liaUe  for  any  claims 
for  labor  nor  for  consequential  damages.  Goods  must  not  be 
returned  except  by  permbsion  of  the  seller. 

"*  7.   The  seller  agrees  that  the  goods  shall  leave  the  manu- 

facturer's works  in  good  condition,  and  the  purchaser  assumes 
all  risks  of  rust  and  other  damage  and  loss  during  transporta- 
tion. 

8.  (a)  The  goods  are  to  be  exported  to  the  destination 
stated  by  the  purchaser  at  the  time  the  inquiry  is  made,  and 
the  purchaser  guarantees  that  the  goods  will  be  shipped  to 
that  destination,  and  agrees  to  furnish,  if  required  by  the 
seller,  a  Landing  Certificate  duly  signed  by  the  Customs 
Authorities  at  the  port  of  destination,  certif\Tng  that  the  goods 
have  been  landed  and  entered  at  that  port. 

8.  {b)  The  seller  reser\*es  the  right,  even  after  partial  pay- 
ment on  account  of  any  contract  with  the  purchaser,  to  require 
from  the  purchaser  satisfactory  security  for  the  due  perform- 
ance of  any  and  all  of  his  obligations,  and  refusal  to  furnish 
such  satisfactor\*  security  or  the  failure  of  the  purchaser  to 
perform  any  of  his  obligations  under  this  or  any  other  existing 
contract  will  entitle  the  seller,  upon  notice  to  the  purchaser,  to 
suspend  shipments  or  to  cancel  the  contract,  or  so  much  of  it 
as  may  remain  unexecuted,  without  prejudice  to  any  claim  for 
damages  the  seller  n\ay  be  entitled  to  make. 

8.  {c)  All  drawbacks  of  duties  paid  on  materials  entering 
into  t  he  manufacture  of  the  goods  shall  accrue  to  the  seller,  and 
the  pun^haser  agrees  to  furnish  the  seller  with  all  documents 
nixcssary  to  olHain  payment  of  such  drawbacks  and  to  co- 
operate \\*ith  the  seller  in  obtaining  such  pa\Tnent. 

9.  TnU^ss  other>\-ise  agreed  in  writing,  the  terms  of  pay- 
ment an^  net  cash  in  exchange  for  the  documents  hereinabove 
mcntioniHl,  to  Iv  tondorvd  to  hankers  appro\*ed  by  the  seller, 
Nvitli  whon\  onnlit ,  in  fawr  of  the  seller,  for  the  full  amount  of 
the  i^»ntirtot  or  ^Uo.  is  to  Iv  established  concurrently  with  the 
making  K^^i  \  \w  \^M\t«av  t ,  this  cnxiit  to  be  confirmed  to  the  seller 
by  the  In^nkrtu  anvl  to  trmain  in  full  force  and  effect  until  the 
ord^^r  ivr  i\>ntmot   j^hall  hax-e  been  completdy  performed. 


TcnMof 
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Delay  by  the  purchaser  in  establishing  such  credit,  or  in  estab- 
lishing such  other  credit  as  may  be  agreed  upon  in  writing, 
shall  extend  the  time  for  the  performance  of  the  contract  by 
the  seller  to  such  extent  as  may  be  necessary  to  enable  it  to 
make  delivery  in  the  exercise  of  reasonable  diligence  after  such 
credit  has  been  established,  or,  at  the  seller's  option,  may  be 
treated  by  the  seller  as  a  wrongful  termination  of  the  contract 
00  the  part  of  the  purchaser  and  the  purchaser  shall  thereupon 
be  liable  for  all  damages  arising  out  of  such  termination. 

10.  Every  quotation  is  based  on  the  understanding  that,  if 
accepted  and  the  seller  so  elect,  a  formal  contract,  satisfactory 
to  the  seller,  will  be  signed  by  the  purchaser. 


SALES  F.O.B.  MILL 

The  seller  referred  to  in  these  Conditions  of  Sale  is  the 
UNITED  STATES  STEEL  PRODUCTS  COMPANY. 

1.  It  is  understood  aiid  agreed  that  f.  o.  b.  mill  means 
delivery  free  on  board  cars  at  the  manufacturer's  works,  and 
any  allowance  or  prepayment  by  the  seller  of  freight  charges, 
whether  included  in  the  sales  price  or  paid  for  the  purchaser's 
account,  shall  not  extend  the  obligations  of  the  seller  with 
respect  to  delivery,  nor  shall  the  seller  be  under  any  obliga- 
tion to  replace  goods  lost  or  damaged  in  transit.  Unless  other- 
wise agreed  in  writing,  any  prepayment  of  freight  charges  by 
the  seller  shall  be  for  account  of  the  purchaser,  and  shall  be 
added  to  the  amount  of  the  invoice  and  repaid  by  the  pur- 
chaser on  presentation  thereof. 

2.  If  the  sales  price  be  inclusive  of  freight  from  the  manu- 
facturer's works  to  an  agreed  destination,  the  seller  shall  be 
entitled  to  select  the  carrier  and  routing.  If  the  freight 
charges  are  not  included  in  the  sales  price,  the  purchaser  shall 
be  entitled  to  select  any  routing  officially  authorized  and  pub- 
lished by  the  transportation  companies,  provided  he  advises 
the  seller  of  such  routing  at  the  time  of  placing  the  order.  The 
seller,  however,  reserves  the  right  to  change  to  any  available 
route  if  inability  to  secure  cars  promptly,  or  other  reasons, 
would  involve  delay  in  forwarding  goods  over  the  route 
selected  by  the  purchaser. 


Delivery 


Routing 
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Fat^c^  RaM  3,   If  the  saks  price  be  indosive  o£  freight  to  an  agi 

desdnatioii,  it  is  moderstood  and  agreed  that  sadi  pric 
based  upon  tJie  lovest  official  fre^t  rate  in  effect  at  the  < 
of  the  sale,  and  any  diffeience  between  such  rate  and  the 
actoalhr  paid  vhen  the  goods  are  f orvarded  from  the  m 
facturer's  wcrts,  viiether  such  difference  results  from  du 
in  late  or  change  in  route,  ^lall  be  for  the  piiichaser's  acoo 
that  is  to  say,  any  increase  shall  be  added  to  the  price  and 
decrease  shall  be  deducted  therefrosn. 

4.  Ii  is  understood  and  agreed  thai  in  no  case  does 
sales  fWTce,  e\x^  ahhcn^gh  induave  of  faieaghi,  cover  the  co 
any  insurance,  bin  if  the  rofure  se^lected  as  above  pfovido 
x^x^es  nxivcroeui  o4  ihe  goods  by  -wmter,  or  b\-  rail  and  w; 
for  miiidj  the  frcighi  rate  does  nc«  inchide  insurance,  the 
chaser  wiU  refiay  to  the  s^IkT  ihe  cost  of  soch  marine  ii 
ance  as  the  seikr  may  efiect, 

SSJI^™^  5,    The  seDfT  shall  ni>i  be  HaWe  fcr  any  dday  in  mam 

lure  or  deK\^fr\'  dw  to  niYS^  ssrrites,  dispptes  with  vorki 
w*r,  cavil  coimTOC«k«,  ejwdemics^  floods,  accidents,  dela) 
iiansjvirraiion,  shortage  of  carss  Cartage  of  fne!  or  o 
Tnarmal,  Sibonage  oa  labcr,  acoss  deanands  or  requirement 
iht  Go\^fTniT>tnt  of  the  Uniied  Sstai^e^  or  of  any  other  Stat 
0»o\Ymrofnt,  or  to  any  oaher  causes  bevpBid  the  reason 
oontToJ  of  ihe  soDer,  or  of"  the  TaamsfarrurHr,  and  the  exist 
of  soch  0jiu?«es  of  deiiv  shaB  Sasrifv  the  susnension  of  m: 
ianure  ind  siKall  e\Te5Jd  the  Tr?7je  of  t>mormanoe  on  the 
of  the  >«t>l}e'i  to  jswv^h  extoTi:  as  truix  be  nec^essaiy  to  enable 
ma^  d<^\^eT>^  in  t  he  eve5\S>»e  c*  tvytsonabile  dihgtesioe  aftei 
causes  of  delax  ha\^  bw<n  TspTnox^ed.  If  the  perkrmanc 
the  oontTjjc:  b\  the  solJer  be  3eh4>^  b>  tvasom  of  any  ol 
oanses  aK>\T  Tjv^iioacwvi,  the  vujrohasfir  may,  sobwt  to  p! 
ousN  oh:4:mm^  :he  A*4n:jftf<m  o!  the  seSer,  canod  the  pore 
Ol  suoh  ;x^njor.  oJ  :he  go^v^  Jor  m^'^i  derails  and  ship 
msnuic:  k^t»s  Kaxy  botan  «.^i)b  :«'.T4j<d>ec  ii:  accordance  with 
contTac: .  a^  Tna>  ha\T  bofvt  ^ftiiS^^-^re^  to  such  delay,  prov 
such  rvv,n  K*flr,  o:  x  he  govvis^  Yvj>s  no:  bocr,  TTianutacmred  nor 
nrocs"^  o'.  <T«)r>«iac;w:T  js:  :he  ;  .nv  ;he  ;-uirchasw's  neqnes 
KiK  i;  cj4n*^»^ll»;nofi  aif:xv!!i  ji;  ;he  r>>at)«iftcrijr«-*s 
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General  Conditions  of  Sale  (F.  O.  B.  Mill). — Continued 

provisions  of  this  paragraph  shall  not  be  limited  nor  waived  by 
any  other  terms  of  the  contract,  whether  printed  or  written. 


6.  The  seller  may  ship  any  portion  of  the  goods  as  soon  as 
completed  at  the  manufacturer's  works,  and  payment  for  any 
portion  of  the  goods  as  shipped  shall  become  due  in  accordance 
with  the  terms  of  payment.  Insistence  by  the  purchaser  on 
suspension  of  manufacture  or  of  any  shipment,  if  not  ac- 
quiesced in  by  the  seller,  may  be  treated  by  the  seller  as  a 
wrongful  termination  of  the  contract  on  the  part  of  the  pur- 
chaser; and  the  purchaser  shall  thereupon  be  liable  foj:  all 
damages  arising  out  of  such  termination. 

7.  If  the  purchaser  fails  to  furnish  details  and  shipping 
instructions  to  enable  the  seller  to  perform  this  contract  in 
accordance  with  its  terms,  the  seller  shall  be  entitled,  at  its 
option,  and  in  addition  to  all  other  rights,  to  cancel  such  por- 
tion of  the  contract  as  may  remain  unexecuted,  or  to  make 
shipment  in  accordance  with  the  details  and  shipping  instruc- 
tions which  the  purchaser  may  have  furnished  for  previous 
shipments  on  account  of  the  same  or  a  previous  contract. 
The  purchaser  shall  not,  however,  be  entitled  to  change  or 
modify  except  with  the  consent  of  the  seller,  any  specification, 
details  or  instructions  comprised  in  the  contract  itself. 

8.  Inspection  of  the  goods,  if  agreed  to,  must  be  made  at 
the  manufacturer's  works,  and  such  inspection  and  acceptance 
shall  be  final.  Reasonable  facilities  will  be  afforded  to  in- 
spectors, representing  the  purchaser,  to  make  such  inspection 
and  to  applyi  previous  to  shipment  from  the  manufacturer's 
works,  tests  in  accordance  with  the  specifications  to  which  the 
seller  has  previously  agreed. 

9.  The  sellef  shall  not  be  liable  for  any  claims  unless  they 
are  made  promptly  after  receipt  of  the  goods  and  due  oppor- 
tunity has  been  given  for  investigation  by  the  seller's  own 
representatives.  The  seller  shall  not  be  liable  for  any  claims 
for  labor  nor  for  coosequential  damages.  Goods  must  not  be 
returned  except  by  permission  of  the  seller. 

10.   The  seller  agrees  that  the  goods  shall  be  in  good  condi- 
tion when  delivered  on  cars  at  the  manufacturer's  works. 
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QwMtnX  11.   (a)  The  goods  are  to  be  exported  to  the  desdnatioi 

stated  by  the  purchaser  at  the  time  the  inquiry  is  made,  and 
the  purchaser  goaiantees  that  the  goods  will  be  shipped  to 
that  destination,  and  agrees  to  furnish,  if  required  fay  the  sdler, 
a  landing  Certificate  dul>'  signed  by  the  Customs  Authorities 
at  the  port  of  destination,  certif>-ing  that  the  goods  have  hesn 
landed  and  entered  at  that  port. 

11.  (^)  The  seller  reserves  the  n^tA^  even  after  partial 
payment  on  account  of  an>*  oootract  with  the  purchaser,  to 
neiquire  from  the  purchaser  satisCactory  jiecuiit>  for  the  due 
pierforaiance  of  any  and  afl  of  his  obfigatioos,  and  refusal  to 
fur^bssh  such  satb£ictory  security  or  the  failure  of  the  pur- 
ciiu:$«r  to  pterfonn  any  ol  hk  ob£cgatiois  under  this  or  any 
other  exfisciai;  ccatiact  will  entitle  the  sefter.  iqion  notice  to 
the  puorcikisier.  tv>  suspend  shiponencs  or  to  caned  the  contract, 
or  si>  cxnch  of  it  as  may  rrmirn  uneiecatgd>  withou 
ci»  any  c&iim  for  duaases  the  seller  ssay  bie  tfnriiiffd  to 

11.  (t'  All  lilrawbacis  <oC  dnCKs  paid  on  matnia] 
iflcco  ci^  rrmirwtKTtttcif  of  the  soodt?  SC&&1S  accrae  to 
.ind  cike  ptflKrhaser  aiSPKs  to  t«:ats&  dhe  se&r  with  all  docn- 
3»flcs  neoHsaey  tc  obtaia  puLymAc  oc  sac&  cfei&whacks  and  to 
«^«»M9piKaDe  witlk  tdiie  siefler  in  tdbcanDai^  sack  paymenK. 

r^an»  t^    ^^ajkess  <X!herww  ai{ps««i  on  wrrxdoi^  dfae  terms  of  pay- 

lasas:  isx  atfc  Cft&  on  pcvacBCacajn  oc  tn^nnce  ami  nniml  fadi  of 
uaiu^s:  «i7  ^aoktic^  ap^ft^"^  ^y  coie  sisOkr.  wica  w^dol  crccfit,  in 
;a.vcr  v^c  zoif  seilkr  i?r  *aK  rdH  asmmc  o£  tiai;  conrrran:  or  sale,  is 
^  ':^  ^!SCliSt6hl^£  cincurrrintcily  wica  ^iif  -rrtirin^  >;£  tae  cuKtiact, 
iiAfi>  cr^c  ?-?  i?^  ctjoiir'JKiL  r^*  ^^  swlia:  ':r*k  tit  buo^zs^  and  to 
rcifnaisr  Jt  iuil  ircce  .tn>£  effect  oacu  ~aif  .nr-ier  .:r  .rjaira:^  shaO 
iu.-*u  >*Ktt  cu^finSw^  .,>*ttV?emiC»  r*^!a?  '::^  tau  inxE^iaiaaer  in 
:?iCiau&ain^  5U!ca  cr-cic.  ,*r  it  isc^ihsaxo)^  auirit  ^duar  cswSt  as 
nu;*  >!  4^r-«v:  i^-vit  it  *r*c*inj,  shail  iVM«ni  ::aii  ~trm»  5ar  the 
j*!«-^unnim."^  <»<  :-"hi  .-•.*« crto:  >*  :i%f  :!«J««'  "77  5u»:it  iJKr-ar  .ks  aay 
3«  luersjatr^  :w  i*WiJtt;  c  v»  naiis  i»*«i'>fw^  a  rn*  iaercMe  of 
-Tsisuirai^tti  iiii^»iOi  ii^^;*  >ud  ^"•"iviit  lujj-  >i«»r  tscjjSiiatks*^  or, 
ic  "-It:  3^1t;*-  >  ,vv  «nr.  tia,*  X  ■-■•^it.^v  ,^  :m  :!«»lt*r  ixs- x  wrTo^fnl 
^rr-innuv'tni  ?*  ^Ui  ;\»\t\ -Kio^  i\t  .K*  Aii*^  j*  :  n;  Jurrri«fi3isr  and 
.It  ,'ui»:'i-*icfc*"  ?iiu.!  :  Tt,»';Mi,v»r  x-  laOit;  <a-  ijI  ,rainu|pjs-  j^ian^ 
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WEIGHTS  AND  MEASURES 

ENGLISH  AND  METRIC 

EQUIVALENTS 


pound  (lb.) 
00  lbs. 
12  lbs. 

net  ton  (2000  lbs.) 
gross  ton  (2240  lbs.) 
icilo 

00  kilos 

metric  ton  (1000  kilos) 
inch 

foot  (12  inches) 
yard  (3  feet) 
mile  (1760  yards) 
millimeter 
centimeter 
meter 
kilometer 

square  inch 

square  foot 
square  yard 
square  millimeter 
square  centimeter 

square  meter 

pound  per  foot 

pound  per  yard 

pound  per  square  inch 

pound  F>er  square  foot 

kilo  per  meter 

kilo  per  square  millimeter 

kilo  per  square  centimeter 

1  kilo  i>er  square  meter 


=  453.6  grammes. 

=  45.36  kilos. 

=  50.80  kilos. 

=  907.2  kilos. 

=  1016  kilos. 

=  2.2046  lbs. 

=  220.46  lbs. 

=  2204.6  lbs.  =0.9842  gross  ton  =  1.1023  net  tons. 

=  25.40  millimeters. 

=  30.48  centimeters. 

=  91.44  centimeters. 

=  1609.35  meters. 

=  0.03937  inch. 

=  0.3937  inch. 

=  39.37  inches  =  3.2808  feet. 

=  0.62137  mile  =  1093.6  yards. 

=  6.4516  square  centimeters. 

=  645.16  square  millimeters. 

=  0.0929  square  meter.  t 

=  0.8361  square  meter. 

=  0.00155  square  inch. 

=  0.155  square  inch. 

=  10.7639  square  feet. 

=  1.196  square  yards. 

=  1.4882  kilos  per  meter. 

=  0.4961  kilo  per  meter. 

=  0.0703  kilo  per  square  centimeter. 

=  4.8825  kilos  per  square  meter. 

=  0.6720  pound  per  foot. 

=  1422.32  pounds  per  square  inch. 

=  14.2232  pounds  per  square  inch. 

=  0.2048  pound  per  square  foot. 

=  1.8433  pounds  per  square  yard. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


METRIC  CONVERSION  TABLES 

Showing  the  equivalents  according  to  the  Metric  System,  of  Dimension: 

and  Weights  according  to  the  English  System  of  Weights 

and  Measures,  and  for  converting  Metric  Dimensions 

and  Weights  into  their  equivalents  according 

to  the  English  System. 

Inches  to  Millimeters 
(e*4  inch  to  7|^  inches,  advancing  by  sixty-fourths) 


Inches 


1 


A 
A 

A 
A 

A 

h 

H 
A 
H 

« 

H 

*A 

H 
A 
H 
A 
H 
H 
H 

H 
H 
H 


I  : 

;    ni.  m 


397; 

794 

191 

588! 

984 

381 

778 

572 
969 
366 
763 
159 
556 
953 
350 
747 
144 
541 
938 
334 
731 
MS 
525 
922 
32 
72 


1 
1 
1 
2 
2 
3 
3 
3 
4 
4 
5 
5 
5 
6 
6 


t 
8 
8 
9 
9 
Q 

10 
10 


111 
25 
25 
26 
26 
26 


111 
40 
80 
20 
59 
99 


..^  I 


27.38 
27.78 
28.18 
28.58 
28.97 
29.37 
29.77 
30.16 
30.56 
30 .  95 
31.35 
31.75 
32.15 
32.54 
32.94 
33 .  34 

33 .  73 
34.13 
34  53 

34 .  93 

35 .  .U 
35.72 
30.12 

11       36.51 


I 
111 

80 ; 

20  ! 

60 ; 

99  j 

39  '• 
^n  < 


111. 

50 

51 

51 

51, 

52 

52.78 

53.18 

53.58 

53.98 

54.37 

54.77 

55.17 

55.56 

55.96 

56.35 

56.75 

57.15 

57.55 

57.94 

58 .  34 

58 .  74 
59.13 

59 .  53 
59,93 
60.33 
60.72 
61.12 
61.52 
61.91 


111;  111 

76.20 
76.60 
77.00 
77.39 
77.79 
78.18 
78.58 
78.98 
79.38 


79 
80 
80 
80 
81 
81 
82, 


// 
17 
57 
96 
36 
75 
15 


82.55 
82.95 
83  34 
83.74 
84.14 

84 .  53 
84.93 

85 .  33 
85. 73 
86.12 
86  52 
80 .  92 
87.31 


m/ni 
101.60 
102.00 
102.40 
102.79 
103.19 
103.58 
103.98 
104.38 
104.78 
105.17 
105.57 
105.97 
106.36 
106.76 
107.15 
107.55 
107.95 
108.35 
108  74 
109.14 
109.54 
109.93 
1 10  33 
110.73 
111.13 
111.52 
111.92 
112.32 
112.71 


111/  m 
127.00 
127.40 
127.80 
128.19 
128.59 
128.98 
129.38 
129.78 
130.18 
130.57  ! 
130.97  1 
131.37  ! 
131.76  i 
132.16 
132.55 
132.95 
133.35  ' 
133.75  . 
134.14  : 
134.54 
134.94 
135.33 
135.73 
136.13  . 
136  53 
136  92 
137.32 
137.72 
138.11 


m/m 
152.40 
152.80 
153.20 
153.59 
153.99 
154.38 
154.78 
155.18 
155.58 
155.97 
156.37 
156.77 
157.16 
157.56 
157.95 
158.35 
158.75 
159.15 
159.54 
159  94 
160.34 
160.73 
161.13 
161.53 
161.93 
162.32 
162.72 
163.12 
163.51 


7 


m/m 
177.80 
178.20 
178.60 
178.99 
179.39 
179.78 
180  18 
180.58 
180.98 
181.37 
181.77 
182.17 
182.56 
182.96 
183.35 
183.75 
184.15 
184.55 
184.94 
185.34 
185.74 
186.13 
186.53 
186.93 
187.33 
187.72 
188.12 
188.52 
188.91 
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Metric  Conversion  Tables. — Continued 


Inches  to  Millimp:ters. — Continued 


Inches 


1 


m/m 

36.91 

37.31 

37.70 

38.10 

38.50 

38.89 

39.29 

39.69 

40.08 

40.48 

40.88 

41.28 

41.67 

42.07 

42.47 

42.86 

43.26 

43.66 

44.05 

44.45 

44.85 

45.24 

45.64 

46.04 

46.43 

46.83 

47.23 

47.63 

48.02 

48.42 

48.82 

49.21 

49.61 

50.01 

50.40 


m/m 
62131 
62.71 
63.10 
63.50 
63.90 
64.29 
64.69 
65.09 
65.48 
65.88 
66.28 
66.68 
67.07 
67.47 
67.87 
68.26 
68.66 
69.06 
69.45 
69.85 
70.25 
70.64 
71.04 
71.44 
71.83 
72.23 
72.63 
73.03 
73.42 
73.82 
74.22 
74.61 
75.  Ql 
75.41 
75.80 


m/m 
87.71 
88.11 
88.50 
88.90 
89.30 
89.69 
90.09 
90.49 
90.88 
91.28 
91.68 
92.08 
92.47 
92.87 
93.27 
93.66 
94.06 
94.46 
94.85 
95.25 
95.65 
96.04 
96.44 
96.84 
97.23 
97.63 
98.03 
98.43 
98.82 
99.22 
99.62 
100.01 
100.41 
100.81 
101.20 


m/m 
113.11 
113.51 
113.90 
114.30 
114.70 
115.09 
115.49 
115.89 
116.28 
116.68 
117.08 
117.48 
117.87 
118.27 
118.67 


06 
46 
86 
25 
65 
05 


119 

119 

119 

120 

120 

121 

121.44 

121.84 

122.24 

122.63 

123.03 

123.43 

123.83 

124.22 

124.62 

125.02 

125.41 

125.81 

126.21 

126.60 


m/m 
138.51 
138.91 
139.30 
139.70 
140.10 
140.49 
140.89 
141.29 
141.68 
142.08 
142.48 
142.88 
143  27 
143.67 
144.07 
144.46 
144 . 86 
145.26 
145.65 
146 . 05 
146.45 
146 . 84 
147 . 24 
147 . 64 
148  03 
148.43 
148 . 83 
149 . 23 
149 . 62 
150.02 
150.42 
150.81 
151.21 
151.61 
152.00 


m/m 
163.91 
164.31 
164.70 
165.10 
165.50 
165.89 
166.29 
166 . 69 
167.08 
167.48 
167.88 
168.28 
168.67 
169.07 
169.47 
169.86 
170.26 
170.66 
171.05 
171.45 
171.85 
172.24 
172.64 
173.04 
173.43 
173.83 
174.23 
174.63 
175.02 
175.42 
175.82 
176.21 
176.61 
177.01 
177.40 


m/m 
189.31 
189.71 
190.10 
190.50 
190.90 
191.29 
191.69 
192.09 
192.48 
192.88 
193.28 
193.68 
194.07 
194.47 
194.87 
195.26 
195.66 
196.06 
196.45 
196.85 
197.25 
197.64 
198.04 
198.44 
198.83 
199.23 
199.63 
200.03 
200.42 
200.82 
201.22 
201.61 
202.01 
202  41 
202.80 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Metric  Conversion  Tables. — Continued 


Millimeters  to  Inches 


m/m 

10 

20 

30 

40 

50 

60 

70 

80 

90 

In^. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

0 

0.394 

0.787 

1.181 

1.575 

1.969 

2.362 

2.756 

3.150 

3.543 

1 

.03937 

0.433 

0.827 

1.220 

1.614 

2.008 

2.402 

2.795 

3.189 

3.583 

2 

.07874 

0.472 

0.866 

1.260 

1.654 

2.047 

2.441 

2.835 

3.228 

3.622 

3 

.11811 

0.512 

0.906 

1.299 

1.693 

2.087 

2.480 

2.874    3.268 

3.661 

4 

.15748 

0.551 

0.945 

1.339 

1.732 

2.126 

2.520 

2.913 

3.307 

3.701 

5 

.19685 

0.591 

0.984 

1.378 

1.772 

2.165 

2.559 

2.953 

3.346 

3.740 

6 

.23622 

0.630 

1.024 

1.417 

1.811 

2.205 

2.598 

2.992 

3.386 

3.780 

7 

.27559 

0.669 

1.063 

1.457 

1.850 

2.244 

2.638 

3.032 

3.425 

3.819 

8 

.31496 

0.709 

1.102    1.496 

1.890 

2.283 

2.677 

3.071 

3.465    3.858 

9 

.3543^ 

0.748 

1.142    1.535 

1.929 

2.322 

2.717 

3.110 

3.504    3.898 

Inches  to  Centimeters 


(8  to  39 ^g  inches,  advancing  by  eights) 


Inches 

i" 

!   r 

r 

J" 

1" 

1" 

i" 

c  m 

c  m 

<    c  m 

c.  m    1 

c  m 

c/m 

c/m 

c/m 

8 

2a32 

20.W 

20.95 

21.27  ; 

21.59 

21.91 

22.22 

22.54 

9 

22.86 

23.18 

23.49 

23.81 

24.13 

24.45 

24.76    ; 

25.08 

10 

25.40 

25.72 

26.03 

26.35 

26,67 

26.99 

27.30    ' 

27.62 

11 

27.94 

28.26 

28.57 

28.89 

29.21 

29.53 

29.84 

30.16 

12 

3a48 

30.80 

31.11 

31.43 

31.75 

32.07 

S2.SS 

32.70 

13 

33.02 

33.34 

33.65 

33.97 

34.29 

34.61 

^.92 

35.24 

14 

35,56 

35.88 

36.19 

36.51 

36.83 

37.15 

37.46 

37.78 

15 

38.10 

38.42 

38.73 

39.05 

39.37 

39.69 

40.00 

40.32 

to 

4a64 

40.^ 

41.27 

41.59 

41.91 

42.23 

42-54 

42.86 

17 

43.18 

43.50 

43.81 

44.13 

44.45 

44.77 

45.08 

45.40 

IS 

45.72 

40AH 

46.35 

46.07 

4t>.<» 

47.31 

47.62 

47.94 

1« 

4^.20 

4^.5^ 

48.S^ 

40.21 

4Q.53 

49.85 

50.16 

50.48 

20 

50.S0 

51.12 

51.43 

51.75 

52.07 

52.30 

52.70 

53.02 

21 

53.34 

53.  CO 

53.07 

54-2^ 

54.01 

54.03 

55.24 

55.56 

>•» 

55.S^ 

5o-:o 

5o.5l 

50.S3 

57.15 

57.47 

57.7S 

5S.  10 

2.? 

5S.4: 

5x^4 

5^aV> 

5*^.37 

50,oO 

oO.Ol 

00.32 

60.64 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Metric  Conversion  Tables. — Continued 


Inches  to  Centimeters. — Continued 
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Inches 

i" 

i" 

1' 

i" 

f" 

i" 

1" 

c/m 

c/m 

c/m 

c/m 

c/m 

c/m 

c/m 

c/m 

24 

60.96 

61.28 

61.59 

61.91 

62.23 

62.55 

62.86 

63.18 

25 

63.50 

63.82 

64.13 

64.45 

64.77 

65.09 

65.40 

65.72 

26 

66.04 

66.36 

66.67 

66.99 

67.31 

67.63 

67.94 

68.26 

27 

68.58 

68.90 

69.21 

69.53 

69.85 

70.17 

70.48 

70.80 

28 

71.12 

71.44 

71.75 

72.07 

72.39 

72.71 

73.02 

73.34 

29 

73.66 

73.98 

74.29 

74.61 

74.93 

75.25 

75.56 

75.88 

30 

76.20 

76.52 

76.83 

77.15 

77.47 

77.79 

78.10 

78.42 

31 

78.74 

79.06 

79.37 

79.69 

80.01 

80.33 

80.64 

80.96 

32 

81.28 

81.60 

81.91 

82.23 

82.55 

82.87 

83.18 

83.50 

33 

83.82 

84.14 

84.45 

84.77 

85.09 

85.41 

85.72 

86.04 

34 

86.36 

86.68 

86.99 

87.31 

87.63 

87.95 

88.26 

88.58 

35 

88.90 

89.22 

89.53 

89.85 

90.17 

90.49 

90.80 

91.12 

36 

91.44 

91.76 

92.07 

92.39 

92.71 

93.03 

93.34 

93.66 

37 

93.98 

94.30 

94.61 

94.93 

95.25 

95.57 

95.88 

96.20 

38 

96.52 

96.84 

97.15 

97.47 

97.79 

98.11 

98.42 

98.74 

39 

99.06 

99.38 

99.69 

100.01 

100.33 

100.65 

100.96 

101.28 

Centimeters  to  Inches 


c/m 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Ins. 

0.3937 
0.7874 
1.1811 
1.5748 
1.9685 
2.3622 
2.7559 
3.1496 
3.5433 


10 


Ins. 

3.937 

4.331 

4.724 

5.118 

5.512 

5.906 

6.299 

6.693 

7.087 

7.480 


20 


Ins. 


7.87411.811 


8.268 

8.661 

9.055 

9.449 

9.843 

10.236 

10.630 

11.024 

11.417 


30 


Ins. 


12.205 
12.598 
12.992 
13.386 
13.780 
14.173 
14.567 
14.961 
15.354 


40 


Ins. 
15.748 
16.142 
16.535 
16.929 
17.323 
17.717 
18.11022 
18.50422 
18.898 
19.291 


50 


Ins. 
19.685 
20.079 
20.472 
20.86624 
21.26025 
21.65425 
04725 
44126 
22.83526 
23.22827 


60 


I 
23 
24 
24 


ns. 
.622 


.409 
.803 
.197 
.591 


.378 
.772 
.165 


70 


Ins. 
27.559 

01627.953 
28.346 
28.74032 
29.13433 
29.528 

98429.921 
30.315 
30.709 
31 . 102 


80 


Ins. 
31.49635 
31.89035 
32.283 

.677 

.071 
33.465 
33.85837 
34.252 
34.64638 
35.03938 


90 


Ins. 

.433 

.827 

36.220 

36.614 

37.008 

37.402 

.795 

38.189 

.583 

.976 


IS 


UMTED  STATES  STEEL  PRODUCTS  COMPANY 


Metuc  Coxtckisox  Tables. — Comtmmed 

IXCHES  TO  ^IeTXAS 

v40  to  99  incixesy  advaz&cmg  by  incbes) 


Inchfes 


40 


50 


60 


70 


80 


Meters 

Meters 

Meter* 

Meters 

Meters 

1 

1.016 

1.270 

1.524 

1.778 

2.032 

1 

l.CHl 

1.295 

1.549 

1.803 

2.057 

2 

1.067 

1-321 

1.575 

1  829 

2.083 

3 

1.092 

1.346 

1.600 

1.854 

2.108 

4 

1.118 

1.372 

1.626 

1.8S0 

2.134 

5 

1.143 

1-397 

1  651 

1.905 

2.159 

6 

1.168 

1-422 

1.676 

1  930 

2.184 

^ 
J 

1.194 

1.445 

1.702 

I  956 

2.210 

S 

1.219 

1.473 

1.727 

1.981 

2.235 

9 

1.245 

1.499 

1  753 

2.007 

2.261 

Inches  ro  Meters 

too  to  1-00  inches.  ad\iincing  by  himdreds,' 


Inches 


Meters 


Inches 


Meters 


Inches 


too 

2-540 

200 

5-05^ 

300 

7.620 

400 

10-100 

500 
600 
700 
$00 


12.700 

900 

15  240 

1000 

17.780 

1100 

20  320 

1200 

Meters  ro  FEFt 


Mecera 

i    10   < 

Feet    1  Feet 

0 

32.81, 

I 

3.2808;3<).09« 

2 

6.561739.37; 

3 

9.842542  65; 

4 

13.1233145  93 

5 

16. 4042:4^.2 1 

0 

19.6850152  5l> 

7 

22.0058:55  TS; 

8 

20  24075^  iKv. 

<1 

29  5275i02  34 

20 


30        40 


50 


60 


70 


80 


Feet  Feet  Feet  Feet  Feet  Feet  Feei 
65.62:  98. 43:131. 231164.04196. 85229. 661262.^ 
08.90101  71134  51167. 32:200. 13232. 941265.: 
72.  l8iliH. 991137  791170. 60203.41236. 2212^9. ( 
75.40.108.27141  07173. 8S206. 69239. 50272.' 
78.74111.55.144  35177. 16209.97242.78?*. 5.' 
82  02:114.83:147  03180  44^213. 25246. 06. :78. J 
85.31,118.  UUHV  92183.73216. 54249.35  282.: 
88  5^121.401154  20187.01219.8^252.638285.^ 
^1.87124.08157.48.1*^.29.223.10255.91288.: 
^5. 15  127.^100. 7o»W3. 57226. 38.259. 19292. ( 
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Feet  and  Inches  to  Meters 
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UNITED  STATES  STEEL  PRODUCTS  COMPAN\' 


Metkk;  CoxvEKSiox  Tables. — C^mhmmed 

TO 


(40  to  99  feet,  aflvaiicii^  by  one  foot) 


Feet 


40 


50 


60 


80 


90 


Meters 

Meters 

Metefs 

Meters 

Meters 

Meters 

0 

12.192 

15.240 

18.288 

21336 

24.384 

27.432 

1 

12.497 

15345 

18393 

21.641 

24.689 

27.737 

2 

12.802 

15.&50 

18.898 

21.946 

24.994 

28.042 

3 

13.107 

16.155 

19^03 

22.251 

25.299 

28.347 

4 

13.411 

16.459 

19.507 

22.555 

25.603 

28.651 

5 

13.716 

16.764 

19.812 

22.860 

25.908 

28.956 

6 

14.021 

17.069 

20.117 

23.165 

26.213 

29.261 

7 

14326 

17.374 

20.4^  > 

23.470 

26.518 

29.566 

8 

14.630 

17.678 

20.726 

23.774 

26.822 

29.870 

9 

14.935 

17.983 

21.031 

24.079 

27.127 

30.175 

Feet  to  Meters. — Ciimiimmed 
100  to  9900  feet.  ad\-ancing  by  100  feet) 


1000 


2000 


3000 


4000 


too 

200 
300 
400 
500 
600 
700 
800 
900 


Meters 

30.48 
60.96 
91.44 
121.92 
152.40 
182.88 
213.36 
243.84 
274  32 


Meters 
301.80 
335.28 
365.76 
396.24 
426.72 
457.20 
487.68 
518.16 
548.64 
579.12 


Meters 
609.60 
610.08 
670.56 
701.01 
731.52 
762.00 
792-48 
822.96 
853.44 
883  92 


Meters 

914.40 

944.88 

975.36 

1005.84 

1036.32 

1066.80 

1097.28 

1127.76 

1158.24 

1188.72 


Meters 
1219.10 
1249.68 
1280.16 
1310.64 
1341.12 
1371.60 
1402.08 
1432.56 
1463.04 
1493.52 


5000 


6000 


rooo 


8000 


9000 


100 
200 
300 
400 

500 
600 
700 
800 

900 


Meters 
1524.00 
1554.48 
1584  96 
1615  44 
1645.92 
1076  40 

1706  8^ 
1737  30 

1707  84 
1 798  32 


Meters 
1828  80 
1859.28 
1889.76 
1020  24 
1050.72 
1981.20 
2011.08 
2iH2. 10 
2072  o4 
2103  12 


Meters 
2133.60 
2164.08 
2194  56 
2225.04 
2255  52 
2286.00 
2316  48 
2346.96 
2377  44 
2407  92 


Meters 

Meters 

2438.40 

2743.20 

2468  88 

2773.68 

2499.36 

2804.16 

2529  84 

2834.64 

2560.32 

2865.12 

2590.80 

2895.60 

2621.28 

2926.08 

2651.76 

2956.56 

2682  24 

2987.04 

2712.72 

3017.52 
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Metric  Conversion  Tables. — Continued 


Miscellaneous 


\'r» 

64ths  of  an  inch 

Millimeters  to 

Kilometers 

Miles  to 

to  Millimeters 

64th8  of  an  inch 

to  Miles 

Kilometers 

1 

0.3969 

2.5197 

0.62137 

1.60935 

2 

0.7938 

5.0394 

1.24274 

3.21869 

3 

1 . 1906 

7 . 5590 

1.86411 

4.82804 

4 

1.5875 

10.0787 

2.48548 

6.43739 

5 

1.9844 

12.5984 

3 . 10685 

8.04674 

6 

2.3813 

15.1181 

3.72822 

9.65608 

7 

2.7781 

17.6378 

4.34959 

11.26543 

8 

3.1750 

20.1574 

4.97096 

12.87478 

9 

3.5719 

22.6771 

5.59233 

14.48412 

v« 

Square  Inches 

Square 

Centimeters 

to  Square 

Inches 

Square  Feet 

Square 

Square  Yards 

Square 

.No. 

to  Square 
Centimeters 

to  Square 
Meters 

Meters  to 
Square  Feet 

to  Square 
Meters 

Meters  to 
Square  Yards 

6.4516 

0.155 

0.0929 

10.7639 

0.8361 

1.196 

12.9032 

0.310 

0.1858 

21.5278 

1.6722 

2.392 

19.3548 

0.465 

0.2787 

32.2917 

2.5084 

3.588 

25.8064 

0.620 

0.3716 

43.0556 

3.3445 

4.784 

32.2581 

0.775 

0.4645 

53.8194 

4.1806 

5.980 

38.7097 

0.930 

0.5574 

64.5833 

5.0167 

7.176 

45.1613 

1.085 

0.6503 

75 . 3472 

5.8528 

8.372 

8 

51  6129 

1.240 

0.7432 

86.1111 

6.6890 

9.568 

9 

58.0645 

1.395 

0.8361 

96.8750 

7.5251 

10.764 

Cubic 

Centimptprs 

Cubic  Inches 

Cubic  Meten 

Cubic  Feet 

Cubic  Meters 

Cubic  Yards 

No. 

to  Cubic 

to  Cubic 

to  Cubic 

to  Cubic 

to  Cubic 

to  Cubic 

Inches 

Centimeters 

Feet 

Meters 

Yards 

Meters 

1 

0.061 

16.3934 

35.316 

0.0283 

1.308 

0.7645 

2 

0.122 

32 . 7869 

70.632 

0.0566 

2.616 

1.5291 

3 

0.183 

49.1803 

105.948 

0.0849 

3.924 

2.2936 

4 

0.244 

65.5738 

141.264 

0.1133 

5.232 

3.0581 

5 

0.305 

81.9672 

176.580 

0.1416 

6.540 

3.8226 

6 

0.366 

98 . 3607 

211.896 

0.1699 

7.848 

4.5872 

7 

0.427 

114.7541 

247.212 

0.1982 

9.156 

5.3517 

H 

0.488 

131 . 1475 

282.528 

0.2265 

10.464 

6.1162 

9 

0.549 

147.5410 

317.844 

0.2548 

11.772 

6.8807 
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Metric  Conversion  Tables. — Continued 


Pounds  to  Kilograms 


(1  lb.  to  99  lbs.,  advancing  by  1  lb.) 


Pounds 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Kilos 

0.4536 
0.9072 
1.3608 
1.8144 
2.2680 
2.7216 
3.1752 
3.6288 
4.0824 


10 


Kilos 
4.536 
4.990 
5.443 
5.897 
6.350 
6.804 
7.258 
7.711 
8.165 
8.618 


20 


Kilos 

9.072 

9.526 

9.979 

10.433 

10.886 

11.340 

11.794 

12.247 

12.701 

13.154 


30 


Kilos 

13.608 

14.062 

14.515 

14.969 

15.422 

15.876 

16.330 

16.783 

17.237 

17.690 


40 


Kilos 

18.144 

18.598 

19.051 

19.505 

19.958 

20.412 

20.866 

21.319 

21.773 

22.226 


50 


60 


Kilos  Kilos  Kilos  Kilo 
22.68027.21631.75236.28 
23.13427.67032.20636.74 
23.58728.12332.65937.19 
24.04128.57733.11337.64 
24.49429.03033.56638.10 
24.94829.48434.02038.55 
25.40229.93834.47439.01 
25.85530.39134.92739.46 
26.30930.84535.38139.91 
26.76231.29835.83440.37 


70 


80 


Kilograms  to  Pounds 


(1  Kilo  to  99  Kilos,  advancing  by  1  Kilo) 


Kilos 


10 


20 


30 


40 


50 


60 


70 


8( 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Lbs. 


Lbs. 


Lbs. 


2.2046 
4.4092 
6.6138 


22.04644.092 
24.25046.297 


26.45548.501 
28.66050.706 
52.910 
55.115 
13.2276135.27457.320 


8.818430.864 
11.023033.069 


1 


15.4322  37.478  59.524  81.570 
17.6368l39,683|61.750l«J«  77S 

19."^ 


Lbs. 
66.138 
68.343 
70.547 
72.752 
74.956 
77.161 
79.366 


Lbs. 

88.184 

90.389 

92.593 

94.798 

97.002 

99.207 

101.412 

103.616 

105.821 


Lbs. 
110.230 
112.435 
114.639 
116.844 
119.048 
121.253 
123.458 
125.662 
127.867 
130.071 


Lbs. 
132.276 
134.481 
136.685 
138.890 
141.094 
143.299 
145. 
147.708 
149.913 
152.117 


Lbs. 
154.322 
156.527 
158.731 
160.936 
163.140 
165.345 


Lt 
176. 
178. 
180. 
182. 
185. 
187. 


5041167.550189. 
169.754 191. 
171.959194. 
174.163 196. 
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Metric  Conversion  Tables. — Continued 


Pounds  per  Linear  Foot  to  Kilos  per  Linear  Meter 


Lbs. 
per 
Foot 


10 


20 


30 

40 

50 

60 

70 

80 


90 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


1.4882 

2.9764 

4.4645 

5.9527 

7.4409 

8.9291 

10.4172 

11.9054 

13.3936 


29. 


14.882 

16.37031.252 

17.858 

19.347 

20.835 

22.323 

23.811 

25.299140 

26.78741 

28.27643 


32, 
34. 
35. 
37. 
38, 


717 
205 
693 
181 
669 
158 


76444.645 

46.133 

74047.621 

22949.110 

50.598 

52.086 


Kilos  per  Meter 


59.527 
61.015 
62.503 
63.992 


65.48080 


55.062 
56.550 
58.039 


66.968 


53.57468.45683 


69.944 
71.432 
72.921 


74 
75 
77 
78 


81 


84 
86 

87 


.409 
.897 
.385 
.874 
.362 
.850 
.338 
.826 
.314 
.803 


89.291 
90.779 
92.267 
93.756 
95.244 
96.732 
98.220 
99.708 
101.196 
102.685 


104.172 
105.660 
107.148 
108.637 
110.125 
111.613 
113.101 
114.589 
116.077 
117.566 


119. 
120. 
122. 
123. 
125. 
126. 
127. 
129. 
130. 
132. 


054 
542 
030 
519 
007 
495 
983 
471 
959 
448 


133.936 
135.424 
136.912 
138.401 
139.889 
141.377 
142.865 
144.353 
145.841 
147.330 


Kilos  per  Linear  Meter  to  Pounds  per  Linear  Foot 


Kilos 

per 

Meter 


10 


20 


30 


40 


50 


60 


70 


80 


90 


0 
1 
2 
3 
•4 
5 
6 
7 
S 


M— i 


0.6720 
1.3439 
2.0159 
2.6879 
3.3598 
4.0318 
4.7037 
5.3757 
6.0477 


6.720 

7.392 

8.064 

8.736 

9.408 

10.080 

10.752 

11.424 

12.096 

12.768 


13. 
14. 
14. 
15. 
16. 
16. 
17. 
18. 
18. 
19. 


439 
111 
783 
455 
127 
799 
471 
143 
815 
487 


20. 
20. 
21. 
22. 
22. 
23. 
24. 
24. 
25. 
26. 


Pounds  per 
15926.87933. 

27.55134. 

28.22334. 

28.89535. 

29.56736. 
51930.23936 


831 
503 
175 
847 


191 
863 
535 
207 


30.911 
31.583 
32.255 
32.927 


37. 
3S. 
38. 
39. 


Foot 

59840.318 

27040.99047 

94241.662 

61442.33449 

28643.00649 

95843.678 

63044.350 

30245.022 

97445.69452 

64646.36653 


47.037 

.709 

48.381 

.053 

.725 

50.397 

51.069 

51.741 

.413 

.085 


53 
54 
55 
55 
56 
57 
57 
58 
59 
59 


.757 
.429 
.101 
.773 
.445 
.117 
.789 
.461 
.133 
.805 


60.477 
61.149 
61.821 
62.493 
63.165 
63.837 
64.509 
65.181 
65.853 
66.525 
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Metric  Conversion  Tables. — Continued 


Pounds  per  Square  Inch  to  Kilograms  per  Square  Millime 


Lbs.  per 

Square 

Inch 


10000 


20000 


30000 


40000 


50000 


60000 


70000 


800< 


0000 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 


10.703 
1.406 
2.109 
2.812 
3.515 
4.218 
4.922 
5.625 
6.328 


7.030 

7.733 

8.436 

9.139 

9.842 

10.545 

11.248 

11.952 

12.655 

13.358 


14 
14 
15 
16 
16 
17 
18 
18 
19 
20 


Kilos  per 
.06021.09028 


763 
466 
,169 
872 
,575 
,278 
982 
685 
388 


21.793 

22.496 

23.199130 

23.902 

24.605 

25.308132 

26.01233 

26.715 

27.41834 


Square 

.12035. 
28.82335. 
29.52636. 

.22937. 
30.93237. 
31.63538. 

.33839. 

.04240. 
33.74540. 

.44841. 


Millimeter 

150142. 180149. 

85342.88349. 

55643.58650. 

25944.28951 

962  44.992 

66545.695 


22056.2. 

92356.9, 

62657.6. 

32958.3, 

59.0( 

59.7< 

368146.398  53.438  60.41 

54.14261.1 

54.84561.8 


07247.102 
77547.805 


52. 
52. 


032 
375 


47848.50855.54862.5 


Kilograms  per  Square  Millimeter  to  Pounds  per  Square  I 


Kilos  per 

Square 

Millimeter 


0 
1 
2 
3 
4 
5 
6 

I* 

8 
9 


10 


20 


30 


40 


50 


60 


70 


80 


J14223 
1422115645 


2844614267056893 
298684409258315 
28451170681312914551559738 
426718490l32713  46937  61 160 
5689199121341354835962582 
1 1 2  2 1335^5558149782  64005 


Pounds  per  Square  Inch 


71116185339]  99563 
7253886761100985 
73961)88184 102408 
75383i89606!l03830 
768051910281105252 
78228192451106675 


85342275736980^1204kS5427'7965093873'l08097 

995624179l38402152626|66849l81072'95295ll09519 

1 1378  2560l39824i54O48i68271 82494,9671711 10941 

12801 2702441247!5547l!69694|83917!9814O:l  12364 


1137^ 
1152( 
1166- 

nsoi 

1194: 
1208< 
1223: 
1237^ 
1251( 
1265) 
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Metric  Conversion  Tables. — Continued 


Pounds  per  Square  Foot  to  Kilos  per  Square  Meter 


U)e.per 

Square 
Foot 


10 


20 


30 


40 


50 


60 


70 


80 


90 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


4.8825 

9. 
14. 
19. 

24.4123 
29.2948 
34.1773 
39.0597 
43.9422 


48.825 

53.708 

764958.590 

647463.472 

529968.355 

73.237 

78.120 

83.002 

87.885 

92.767 


97.649 
102.532 
107.414 
112.296 
117.179 
122.061 
126.944 
131.826 
136.709 
141.591 


Kilos  per  Square  Meter 


146.4741195.299244. 123 


151.357 
156.239 
161.121 


166.004214.829 


170.886 
175.769 
180.651 
185.534 
190.416 


200.182 
205.064 
209.946 


219.711 


229.476 
234.359 
239.241 


249.006 
253.888 


258.770307 


263.653 
268.535 


224.594273.418 


278.300327 


283.183 
238.065 


292 
297 
302 


312 
317 
322 


.948 
.831 
.713 
.595 
.478 
.360 
.243 
.125 
.008 


332 
336.890385 


341 
346 
351 
356 
361 
366 
371 
375 
380 


.773 
.656 
.538 


390.i 

395.4801444. 

400.: 


.303 
.185 


410. 
415. 


068419 


.833 
.715 


429. 
434. 


597 
480 
362 
244 
127 
009 
892 
774 
657 


439.422 
.305 
449.187 
420405.244454.069 
458.952 
009463.834 
468.717 
950424.774473.599 
478.482 
539483.364 


Kilos  per  Square  Meter  to  Pounds  per  Square  Foot 


■J 


Kilos 

per  Square 

Meter 


10 


20 


30 


40 


50 


60 


70 


80 


90 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


0484.096 
2534.301 


0.2048 

0.40962.45814.506 

0.61442.6624.7106.758 

0.81932.8674.9156.963 

1.02413.0725.1207.168 

1.22893.2775.3257.373 

1.43373.4825.5307.578 

1.63853.6875.7357.783 

1.843313.8915.9397.987 


Pounds 
6.144 
6.349 
6.554 


per  Sc 
8.193 
8.398 
8.603 
8.807 
9.012 
9.217 
9.422 
9.627 
9.832 

10.036 


uare  Foot 


10.241 
10.446 
10.651 
10.855 
11.060 
11.265 
11.470 
11.675 
11.880 
12.084 


12.289 
12.494 
12.699 
12.903 
13.103 
13.313 
13.518 
13.723 
13.928 
14.132 


14.337 
14.542 
14.747 
14.951 
15.156 
15.361 
15.566 
15.771 
15.976 
16.180 


16.385 
16.590 
16.795 
16.999 
17.204 
17.409 
17.614 
17.819 
18.024 
18.228 


18.433 
18.638 
18.843 
19.047 
19.252 
19.457 
19.662 
19.867 
20.072 
20.276 
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Metric  Conversion  Tables. — Continued 


Net  Tons  ^of  2000  Lbs.)  per  Square  Foot  to  Kilos  per  Square  Meter 


X*t  Tons 

■ 

per 

10 

20 

30 

40 

ii^jujire  Foot 

1              Kilos  per  Square 

Meter 

0 

97,649 

195,299 

292.948 

390,597 

1 

9,765 

107,414 

205,064 

302.713 

400,362 

2 

19,530 

;     117,179 

214.829 

312.478 

410,127 

3 

29,295 

'     126.944 

224,594 

322,243 

419,892 

4 

39,060 

136,709 

234.359 

332.008 

429.657 

5 

4S,S25 

146,474 

244.124 

M1.773 

439,422 

6 

55,590 

156,239 

253,889 

351.538 

449,187 

t 

68,355 

166,004 

263.654 

361,303 

458,952 

S 

78,120 

175,769 

273,419 

371.068 

468.717 

9 

S7,8S5 

185,534 

283,184 

380.833 

478.482 

i.K<.vi^    Ions     ob    ^^40    I  hs.      rvK  I  Mkikic    Tons    of   1000  Kilos)  per 

SQUAKfc'  b\xU  U>  MfCKIv    1\>NS  vOF  |        SqI  ARF     MeTER     TO  G ROSS    ToNS 

1000  Kiivxs'  FFK  Sqivkk  NUrFK  j       of  2240  Lbs.^  per  Square  Foot 

—  -  -  j  .      — =.: ■ 


I 

> 

3 

4 


Mocrtc  Ton^  ,vc       1 

Mec 

r.c  Tocss  per 

Gross  Tons  per 

iN;u*«\^  Moco? 

><- 

lor^r  M^iCer 

Square  Foot 

u\^3: 

I 

0.091 

21.873 

> 

0.183 

3^.810 

3 

0.274 

43.747 

4 

0.366 

54  Ck<4 

5 

0.457 

oo  ^:v> 

0 

0.549 

70  537 

* 
• 

0.640 

;^7.4^H 

8 

0.731 

^431 

Q 

0.823 
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Metric  Conversion  Tables. — Continued 


Pounds  per  Cubic  Foot  to  Kilos  p. 


160. 
6.0192176. 
12.0J851<I2. 
18.0577208. 
M.076«24. 
80.K6224O. 
%.llSiZ56. 
.12.1346272. 
12S.15J9288. 
!4U7J1§04. 


192  320.385 

211336.40*496. 

231352.424512.61667Z.80SS33.001 

250368.443 

269384.462 

288,400.481 

307416.500. 
.327432.520, 
.346448.5391608.731 
:.365l464.558|624.750 


3  528.635 
a  544.654 
11560.673 
10576.692 
!OS92.712 


704.846865.039 


961.154 
977.173 
993.193 
1009.212 
1025.231 
1041.250 


1121.346 
1137.365 
1153.385 
1169.404 
1185.423 
1201.442 


1057.2691217.46 
1073.2891233.481 
1089.3081249.500 
1105.327|126S.519 


I281.S 
1297.5 
1313.5 
1329.S 
1345.6 
1361.6 
1377.6 
1393.6 
1409.6' 
1425.7 


)  1441.731 
i  1457.750 
U473.770 
?  1489.789 
i  1505.808 
51521.827 
1 1537.846 
H553.866 
i  1569.885 
!  1585.904 


R  Cubic  Meter  t 
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Metric  Conversion  Tables. — Continued 


Miscellaneous 


Net  Tons  of 

Metric  Tons 

Gross  Tons  of 

M 

No 

(>umx»s  to 

Kilograms 

2000  Lbs.  to 

of  1000  KUos 

2240  Lbs.  to 

of 

Grams 

to  Ounces 

Metric  Tons 

to  Net  Tons 

Metric  Tons 

to 

of  1000  Kilos 

of  2000  Lbs. 

of  1000  Kilos 

oi 

1 

28.3495 

35.274 

0.9072 

1 . 1023 

1.0161 

2 

i    56,6990 

70.548 

1.8144 

2.2046 

2.0321 

3 

;    85.0485 

105.822 

2.7216 

3.3069 

3.0482 

4 

U3  3980 

141.096 

3.6288 

4.4092 

4  0642 

5 

141.7475 

176.370 

4.5360 

5.5115 

5.0803 

6 

170.0970 

211.644 

5.4432 

6.6138 

6.0963 

7 

!  198.4464 

246.918 

6.3504 

7.7161 

7.1124 

8 

i  226,7959 

282 . 192 

7.2576 

8.8184 

8  1285 

9 

!  255.1454 

317.466 

8.1647 

9.9207 

9.1445 

No. 

K>Uvt  |>oi  Mot 01 
it^  1  Iv*.  \>oi  \  ai\1 

)  OlftO 

1  Kt.  ivi  V«rii  to 

Kiltvs  jvi  Mot 01 

Kilos  per  Square 

Centimeter  to  Lbs, 

per  Squaiv  Inch 

Lbs.  PC 

Inch  to 

Square  < 

X 

0.4961 

14  2232 

0. 

2 

4  0.M7 

0,9021 

28  4465 

0. 

3 

0  CUT 7 

1.4$82 

42,6697 

0 

4 

8  (W.C 

1  9S42 

56  8929 

0. 

5 

10  0794 

2  4.^03 

71.1161 

0. 

6 

U  0954 

2.9764 

85.5394 

0. 

7 

14. nil 

3  4724 

99  5626 

0. 

« 

10  U71 

3  Ofv,^5 

113  7S5S 

0. 

0 

18.14.M 

4  4645 

128  0090 

0 
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WIRE  RODS 

Acid  and  Basic  Open  Hearth — ^high  or  low  carbon,  Bessemer  low  carbon, 
Crucible  and  Special  Steels,  in  sizes  Pso.  5  (A.  S.  &  W.  gauge)  to  1  ^"  diameter, 
induding  all  intermediate  numbers  of  the  A.  S.  &  W.  gauge  and  fractions  of  an 
inch  in  multiples  of  ^.  Special  sizes  and  shapes  if  ordered  in  quantities  suf- 
fident  to  justify  the  preparation  of  special  rolls  to  manufacture  them. 

Horse  Nail  Wire  Rods — rectangular  and  round. 

Charcoal  Iron  Rods.     Copper  Rods. 

WIRE 

We  are  prepared  to  furnish  drawn  steel  wire  manufactured  from  steel  of 
practically  every  known  variety  or  analysis,  including  certain  alloys,  of  Round, 
Square,  Square  Grooved,  Flat,  Crescent,  Oval  and  Special  Sections,  with  all 
finishes,  and  for  all  purposes,  drawn  to  any  desired  gauge.  Unless  otherwise 
Mified  and  agreed,  our  steel  wires  are  drawn  to  the  American  Steel  &  Wire 
'^  Company's  Gauge. 

In  ordering  or  requesting  quotations  on  wire  it  is  most  important  that  the 

-  purpose  for  which  it  is  to  be  used  be  stated.  If  intended  for  any  special  use 
liberal  working  samples  of  wire  previously  in  use  and  giving  satisfaction  should 
accompany  inquiries  or  orders.  Attention  is  directed  especially  to  the  neces- 
sity of  furnishing  liberal  samples.  Pieces  of  wire  ten  gauge  and  coarser  less 
than  twelve  inches  (30  c/m)  long,  and  finer  gauges  of  corresponding  weight  are 
practically  useless. 

Coiling,  Packing,  etc. — Our  wires  are  put  up  in  catch  weight  or  exact 
weight  coils,  as  desired,  and  shipped  bare,  oiled,  wrapped  in  paper  or  burlap 
»  both,  or  packed  in  barrels  or  cases  lined  with  paper  or  tin,  according  to 

-  the  nature  and  size  of  the  wire,  the  weight  of  the  coils,  etc.,  etc.     Fine  wires 
^  are  put  up  on  spools  holding  J^  ounce  each  upward.     In  the  following  pages 

jD  be  found  a  list  of  the  various  kinds  of  wire  manufactured  by  the  American 
Steel  &  Wire  Company,  with  information  as  to  the  usual  gauges  supplied, 
•"wde  of  packing,  etc.,  etc.     Prices  will  be  quoted  on  receipt  of  definite  in- 
J    <|uirie8,  with  full  particulars. 

Galvanizing. — ^Special  attention  is  called  to  the  quality  of  the  galvanizing, 
'he  American  Steel  &  Wire  Company  uses  only  the  highest  grade  of  spelter 
(anc)  of  its  own  production,  and  by  means  of  improved  continuous  pro- 
^caes  secures  a  bright,  clean,  smooth  and  lasting  coating  which  does  not 
^k  nor  scale  off. 
s 
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STANDARD  WIRE  GAUGES 


1 

Thickness  in  Decimals  of  an 

Inch 

Number  . 
Gauge 

i 

American 
Steel 

•Birming- 
ham Wire 

British 
Imperial 

fAmerican 
Wire 

Paris 

West- 

Nu 
Gi 

and  Wire 

Gauge 
(B.W.G.) 

Standard 

Gauge 
(B.  &  S.) 

Gauge 

phalia 

! 
1 
t 

Gauge 

fA.S.&W.) 

Wire  Gauge 
CI.S.W.G.) 

(J.  de  P.) 

Gauge 

0000000 

.4900 

.500 

000( 

000000 

.4615 

.464 

.5800 

00( 

00000 

.4305 

.432 

.5165 

0< 

0000 

.3938 

.454 

.400 

.4600 

( 

000 

.3625 

.425 

.372 

.40964 

00 

.3310 

.380 

.348 

.3648 

(PP).01S7 

0 

.3065 

.340 

.324 

.32486 

(P)  .0196 

1 

.2830 

.300 

.300 

.2893 

.0236 

.0236 

2 

.2625 

.284 

.276 

.25763 

.0275 

.0270 

3 

.2437 

.259 

.252 

.22942 

.0314 

.0300 

4 

.2253 

.238 

.232 

.20431 

.0354 

.0314 

5 

.2070 

.220 

.212 

.18194 

.0393 

.0350 

6 

.1920 

.203 

.192 

. 16202 

.0433 

.0393 

7 

.1770 

.180 

.176 

.14428 

.0472 

.0441 

8 

.1620 

.165 

.160 

. 12849 

.0512 

.0472 

9 

.1483 

.148 

.144 

.11443 

.0551 

.0512 

10 

.1350 

.134 

.128 

.10189 

.0590 

.0551 

11 

.1205 

.120 

.116 

.090742 

.0630 

.0614 

12 

.1055 

.109 

.104 

.080808 

.0708 

.0653 

13 

.0915 

.095 

.092 

.071961 

.0787 

.0724 

14 

.0800 

.083 

.080 

.064084 

.0866 

.0803 

15 

.0720 

.072 

.072 

.057068 

.0944 

.0866 

16 

.0625 

.065 

.064 

.05082 

.1062 

.0944 

17 

.0540 

.058 

.056 

.045257 

.1181 

.1023 

18 

.0475 

.049 

.048 

.040303 

.1338 

.1150 

19 

.0410 

.042 

.040 

.03589 

.1535 

.1338 

20 

.0348 

.035 

.036 

.031961 

.1732 

.1512 

21 

.03175 

.032 

.032 

.028462 

.1929 

.1653 

22 

.0286 

.028 

.028 

.025347 

.2126 

.1830 

23 

.0258 

.025 

.024 

.022571 

.2322 

.2145 

24 

.0230 

.022 

.022 

.0201 

.2520 

.2346 

25 

.0204 

.020 

.020 

.0179 

.2756 

.2756 

26 

.0181 

.018 

.018 

.01594 

.2992 

.2992 

27 

.0173 

.016 

.0164 

.014195 

.3228 

.3464 

28 

.0162 

.014 

.0148 

.012641 

.3464 

.3700 

29 

.0150 

.013 

.0136 

.011257 

.3700 

.3937 

30 

.0140 

.012 

.0124 

.010025 

.3937 

31 

.0132 

.010 

.0116 

.008928 

32 

.0128 

.009 

.0108 

.00795 

33 

.0118 

.008 

.0100 

.00708 

1 

34 

.0104 

.007 

.0092 

.006304 

35 

.0095 

.005 

.0084 

.005614 

36 

.0090 

.004 

.0076 

.005 

37 

.0085 

.0068 

.004453 

38: 

.0080 

.0060 

.003965 

• 

39 

.0075 

.0052 

.003531 

40 

.0070 

.0048 

.003144 

i 

•.Also  known  as  Stub's  Gauge. 

t.Mso  known  as  Brown  &  Sharpe's  Gauge. 
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Standard  Wire  Gauges. — Continued 


Thickness  in 

L  Millimeters 

>[  umber 

of 
Gauge 
.S.&W.) 

American 
Steel 

•Birming- 
ham Wire 

British 
Imperial 

fAmerican 
Wire 

Paris 

West- 

Numbet 
of 

and  Wire 
Gauge 

Gauge 
(B.W.G.) 

Standard 

Wire  Gauge 

(I.S.W.G.) 

Gauge 

(B.  &  S.) 

Gauge 
(J.  de  P.) 

phalia 
Gauge 

Gauge 

OOOOOOO 

12.45 

12.699 

OOOOOOO 

OOOOOO 

11.72 

1 1 . 785 

14.73 

OOOOOO 

OOOOO 

10.93 

10.972 

13.12 

OOOOO 

0000 

10.00 

11.532 

10.159 

11.68 

0000 

000 

9.208 

10.795 

9.448 

10.40 

000 

00 

8.407 

9.652 

8.839 

9.266  • 

(PP).400 

00 

0 

7.785 

8.636 

8.229 

8.255 

(P)   .500 

0 

1 

7.188 

7.620 

7.620 

7.348 

.600 

.60 

1 

2 

6.668 

7.213 

7.010 

6.543 

.700 

.68 

2 

3 

6.190 

6  579 

6.400 

5.827 

.800 

.76 

3 

4 

5.723 

6.045 

5.892 

5.189 

.900 

.80 

4 

5 

5.258 

5..S88 

5.384 

4.620 

1.000 

.88 

5 

6 

4.877 

5.156 

4.876 

4.115 

1.100 

1.09 

6 

7 

4.496 

4.572 

4.470 

3.665 

1  200 

1.12 

7 

8 

4.115 

4.191 

4.064 

3.264 

1.300 

1.20 

8 

9 

3.767 

3.759 

3.657 

2.906 

1.400 

1.30 

9 

10 

3.429 

3.404 

3.251 

2.588 

1.500 

1.40 

10 

U 

3.061 

3.048 

2.946 

2.304    ' 

1.600 

1.56 

11 

12 

2.680 

2.769 

2.641 

2.052 

1.800 

1.66 

12 

13 

2.324 

2.413 

2.336 

1.829 

2.000 

1.84 

13 

14 

2.032 

2.108 

2.032 

1.628 

2.200 

2.04 

14 

15 

1.829 

1.829 

1.828 

1.450 

2.400 

2.20 

15 

16 

1.588 

1.651 

1.625 

1.290 

2.700 

2.40 

16 

17 

1.372 

1.473 

1.421 

1.151 

3.000 

2.60  . 

17 

18 

1.207 

1.245 

1.218 

1.024 

3.400 

2.92 

18 

19 

1.041 

1.067 

1.016 

.9119 

3.900 

3.40 

19 

20 

.8839 

.8886 

.9144 

.8128 

4.400 

3.84 

20 

21 

.8052 

.8128 

.8124 

.7239 

4.900 

4.20 

21 

22 

.7264 

.7109 

.7109 

.6426 

5.400 

4.65 

22 

23 

.6553 

.6347 

.6093 

.5740 

5.900 

5.45 

23 

24 

.5842 

.5585 

.5585 

.5105 

6.400 

5.96 

24 

25 

.5182 

.5078 

.5078 

.4547 

7.000 

7.00 

25 

26 

.4597 

.4570 

.4570 

.4039 

7.600 

7.60 

26 

27 

.4394 

.4062 

.4166 

.3607 

8.200 

8.80 

27 

28 

.4115 

.3555 

.3759 

.3200 

8.800 

9.40 

28 

29 

.3810 

.3300 

.3454 

.2870 

9.400 

10.00 

29 

30 

.3556 

.3046 

.3150 

.2540 

10.000 

30 

31 

.3353 

.2539 

.2946 

.2268 

31 

32 

.3251 

.2286 

.2743 

.2019 

32 

33 

.2997 

.2031 

.2540 

.1798 

33 

34 

.2642 

.1777 

.2337 

.1600 

34 

35 

.2413 

.1269 

.2134 

.1425 

35 

36 

.2286 

.1016 

.1930 

.1270 

36 

37 

.2159 

.1727 

.1130 

37 

38 

.2032 

.  1524 

.1006 

38 

39 

.1905 

.1321 

.08966 

39 

40 

.1778 

.1219 

.07976 

40 

•Also  known  as  Stub's  Gauge. 

^Also  known  as  Brown  &  Sharpe's  Gauge. 
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SMOOTH  STEEL  WIRE 

Size,  Weight  and  Length  of  Wire 


Amer. 
Steel 

Diameter 

Approximate 

Length  of 

100  Lbs.. 

Feet 

Approximate  Weight 

and 

Wire 

Gauge 

Decimal 
of  an  Inch 

Millimeters 

100  Feet. 
Pounds 

One  Mile. 
Pounds 

1000  Meteni, 
Kilod  .  I. 

000 

.3625 

9.2075 

285 

35.05 

1851 

521 

00 

.3310 

8.407 

342 

29.22 

1543 

435 

0 

.3065 

7.785 

399 

25.06 

1323 

373 

1 

.2830 

7.185 

468 

21.36 

1128 

318 

2 

.2625 

6.668 

544 

18.38 

970 

273 

3 

.2437 

6.190. 

631 

15.84 

836 

235 

4 

.2253 

5.723 

738 

13.54 

715 

201 

5 

.2070 

5.258 

875 

11.43 

603 

170 

6 

.1920 

4.877 

1017 

9.832 

519 

146 

7 

.1770 

•4.496 

1197 

8.356 

441 

124 

8 

J '  4620 

4.115 

1429 

7.000 

369 

104 

9 

.  1483 

3.767 

1705 

5.866 

309 

87 

10 

.1350 

3.429 

2057 

4.861 

256 

72 

1 

11 

.1205 

3.061 

2582 

3.873 

204 

57 

12 

.1055 

2.68^ 

3369 

2.969 

156 

44 

13 

.0915 

2.324 

4478 

2.233 

117 

33 

14 

.0800 

2.032 

5858 

1.707 

90 

25.352 

15 

.0720 

1.829 

7232 

1.383 

73 

20.563 

16 

.0625 

1.588 

9598 

1.042 

55 

15.493 

17 

.0540 

1  .'372 

12860 

.7778 

41 

11.560 

18 

.0475 

1.207 

16620 

.6018 

31.77 

8.950 

19 

.0410 

1.041 

22300 

.4484 

23.67 

6.668 

20 

.0348 

.8839 

30960 

.3230 

17.00 

4.789 

21 

.0317 

.8052 

37310 

.2680 

14.15 

3.986 

22 

.0286 

.7264 

45840 

.2182 

11.52 

3.245 

23 

.0258 

.6553 

56330 

.1775 

9.37 

2.640 

24 

.0230 

.5842 

70870 

.1411 

7.45 

2.100 

25 

.0204 

.5182 

90090 

.1110 

5.86 

1.651 

26 

.0181 

.4597 

114400 

.08738 

4.61 

1.300 

27 

.0173     ' 

.4394 

125300 

.07983 

4.215 

1.187 

28 

.0162     i 

.4115 

142900 

.07 

3.696 

1.411 

29 

.0150     i 

.3810 

166600 

.06001 

3.169 

.893 

30 

.0140     I 

.3556 

191300 

.05228 

2.76 

.777 

31 

.0132 

.3353 

215200 

.04647 

2.454 

.689 

32 

.0128     ! 

.3251 

228800 

.04370 

2.307 

.650 

33 

.0118 

.2997 

269300 

.03714 

1.961 

.552 
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FENCE  WIRES 

ooo 

Single  CoEl  Single  Coi!  Nested  Coil 

(Oidioary  RaUDd  Section)  (Square  Section)  (Square  Section) 

PLAIN,  GALVANIZED  AND  BLACK  VARNISHED 
FENCE  WIRES 

U'e  offer  these  in  hard,  medium,  soft  or  extra  soft  quality  in  any  desired 
luge,  in  neat,  securely  bound  catch  weight  or  exact  weight  bundles,  single  or 
ested,  as  illustrated  above.  Catch  weight  bundles  generally  consist  of  single 
Mtinuous  lengths  bound  separately  and,  where  necessary,  two  or  more  such 
■neths  bound  together  into  larger  bundles.  Exact  weight  bundles  of  14  A.S. 
ad  W.  gauge  and  coarser  sizes  can  be  furnished  consisting  of  continuous 
ngths  electrically  welded  when  more  than  one  piece  is  reqiured  to  make  up 
le  specified  weight. 

In  case  a  soft  ductile  wire  is  required  our  special  extra  soft  quality  should 
e  ordered  and  care  should  be  taken  always  to  specify  "Extra  Soft"  as  other- 
ise  our  standard  hard  fence  wire  quality  is  supplied. 

For  use  in  vineyards  our  extra  soft  quality  of  galvanized  wire  is  particularly 
litable:  in  fact  this  quality  has  given  entire  satisfaction  wherever  it  has  been 
Kd  throughout  the  world. 

'.ALVANIZED  COILED  SPRING   STEEL  FENCE  WIRE 

This  class  of  wire  is  particularly  suitable  for  main  strands  of  woven  wire 
mce  or  for  use  in  climates  where  low  temperatures  are  encountered  or  where 
Fide  fluctuations  occur.  It  is  made  exclusively  of  a  special  class  of  high 
rade  steel  and  so  coiled  that  all  strains  of  setting  up  are  borne  by  the  tendon 
arvea.  It  is  made  in  gauges  7  to  12  inclusive  and  put  up  regularly  in  catch 
reight  bundles  but  can  be  furnished,  if  required,  in  bundles  of  specific  weight. 


G...e 

'rJi,^' 

Meters  per 

Gauge 

'P^ln^' 

^Kilo 

7 
8 
9 

11.00 
13.33 
16.70 

7.392 
8.958 
11.222 

10 

11 

12 

20.00 
24.61 
32.00 

13.439 
16.537 
21.503 

34 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Fence  Wires. — Continued 


GALVANIZED  HIGH  TENSILE  OVAL  FENCE  WIRE 


In  order  to  meet  the  demand  for  a  fence  wire  of  greater  resistance  that 
oniinar>'  round  galvanized  wire  the  American  Steel  &  Wire  Company  hai|' 
developed  a  quality  of  Galvanized  Oval  Fencing  Wire,  made  from  High 
Carbon  Steel,  which  possesses  a  much  greater  tensile  strength  than  any  of 
ordinary  grades  of  round  galvanized  wire  generally  used  for  fencing  purposes 
and  has  the  additional  advantage,  that  a' fence  made  of  oval  wire  is  more  visible 
than  if  made  of  round  wire  of  equal  weight  to  a  given  length.     The  strength 
of  this  wire  is  such  that  the  size  12x14  (A.  S.  &  W.  Gauge)  will  sustain  con-|. 
siderably  more  weight  without  breaking  than  No.  11  ordinary  round  galvan- 
ized wire,  and  10x12  than  No.  9  round  wire.     Another  very  important  point 
is  that  I  ho  Galvanizixl  High  Tensile  Oval  Fence  Wire  is  not  affected  by  ex- 
pansion and  cx)ni Taction  due  to  variations  in  temperature  to  the  same  extent 
as  the  ordinary  grades  of  galvanized  wire.     Special  attention  is  given  ta 
the  quality  of  the  galvanizing,  the  coating  of  spelter  being  equal  to  that  (rf 
the  Ivsl   grades  of  (olograph  wire.     This  superior  galvanizing  renders  this 
quality  of  wire  |wr(icularly  suitable  for  use  where  the  fencing  is  exposed  to 
unuMially  trying  atmospheric  amditions,  such  as  exist,  for  instance,  in  prox- 
imit>  to  N\lt  watiM .     The  uso  of  this  wire  insures  a  fence  of  great  durability, 
avoitliiin  (ho  noot^s?*ity  of  fn^juont  renewals  and  is  consequently  more  economi- 
oal  (ban  rhoa|HM-  win\s.      This  win^  is  furnished  in  five  standard  sizes,  as  stated  ^ 
l>olo\\ .  in  t-oils  o)  i\u\  dosinnl  weight  from  50  to  1 12  lbs.  (22}/^  to  50  kilos)  each 
in  onr  (ontinuons  loi^^jth. 


Si/r 


\o.  t  <  N  n  I  ♦.*>  s  1.S.<  m  n\^ 

\o.  t  ^  >  M  (.'  <>.V  v  '  0.<  n\  nO 

\o.  n  \  1  <  I  <  06  N  M^n  nO 

\o.  1(K  I  ♦  I  <   I  <  \  N>.S  in  \\\^ 


Tonsilc  Strenjsth 

Average  Length 

1  K<. 

Kilos 
431 

Feet  per 
Pound 

Meien 

perKflo^ 

050 

51.00 

34.24 

l.MO 

550 

43,65 

29.25 

154-5 

700 

35.00 

23.50 

Kv:5 

S30 

27.20 

18.25 

^  .W^ 

1000 

20.85 

14.00 
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FSNCB  WiRKS. — Continued 

GALVANIZED  STEEL  BARBED  FENCING  WIRE 

"IOWA" 

"WAUKEGAN"  "GLIDDEN" 

"BAKER  PERFECT" 

All  the  above  Brands  are  manufactured  by  the  American  Steel  &  Wire  Com- 
pany, are  standard  of  the  world  for  unexcelled  uniformity  of  quality,  and  are 
made  of  special  grade  steel  insuring  the  beat  combination  of  tensile  strength 
and  toughness.  The  galvanizing  is  bright,  clean  and  smooth,  and  will  not 
crack  nor  scale.     The  wire  is  thoroughly  coated. 

For  use  in  very  damp  climates  or  near  salt  water  our  Special  Galvanized 
Barb  Wire  is  recommended;  and  where  conditions  are  unusually  severe,  such 
ascombinationsof  longrainy  seasons  nearthesea  or  other  bodies  of  salt  water. 
Extra  Galvanized  Barb  Wire  should  be  used. 

PACKING 

We  offer  three  stales  of  packing,  as  follows: 

Double  cross  piece  wood  spools.  See  figure  1. 
Sii^le  cross  piece  wood  spools.  See  figure  2. 
Double  cross  piece  steel  spools.    See  figure  3. 

Any  weight  required  from  25  to  125  lbs.  (11}^  to  56  kilos)  net  weight. 


Fig.  1  Fig.  2  Fig.  3 

Double  Crosa-piece  Single  Cross-piece  Steel  Spool 

Spools  stained  different  colors  as  required. 
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Galvanized  Steel  Barbed  Fencing  Wire. — Continued 

"IOWA"  BARB  WIRE 

(Four-Point) 


The  genuine  "Iowa"  Barb  Wire  is  manufactured  exclusively  by  the 
American  Steel  &  Wire  Company,  and  is  the  most  effective  barb  wire  in  the 
world.  Has  been  manufactured  and  widely  sold  for  upwards  of  forty  years. 
Universally  known..  Distinctive  features:  high  breaking  strain;  long 
effective  barbs  interlocked  between  and  around  both  main  strands;  latter 
containing  tension  curves  which  equalize  contraction  and  expansion  resulting 
from  temperature  changes.  Fences  constructed  of  this  wire  maintain  their 
position  better  than  any  others. 

"GLIDDEN'*  FOUR-POINT 


Our  "Glidden"  Brand  of  Four-Point  Barbed  Wire  has  been  shipped  to 

all  parts  of  the  world  for  many  years  past.     Its  merits  are  well  established. 

j    Its  distinctive  feature  is  that  the  barbs  are  wrapped  around  one  strand  only. 

"GLIDDEN"  TWO-POINT 


I 


"Glidden"  Two-Point  is  the  oldest  and  best  known  form  of  Two- Point 
Barb  Wire.     Barbs  are  wrapped  around  one  strand  only. 

For  particulars  of  gauges,  distance  between  barbs  and  approximate  measure- 
nient  per  pound  and  per  kilo,  see  table  on  page  39. 
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Galvanized  Steel  Barbed  Fencing  Wire. — Continued 


Comparative  Table  Showing  the  Approximate  Measurement 
per  Pound  and  per  Kilo  of  our  Various  Styles  and 

Gauges  of  Barbed  Wire. 


""Gauge  of  Wire 

Style 
Number  of  Points  and 
Distance  between  Barbs 

No.  12 

No.  12M 

No.  13 

No.  14 

Feet 
per 
Lb. 

Meters 
per 
Kilo 

Feet 
per 
Lb. 

Meters 
per 
Kilo 

Feet 
per 
Lb. 

Meters 
per 
Kilo 

Feet 
per 
Lb. 

Meters 
per 
Kilo 

^aukega^.••        2pt.5'      (127  m/m) 
■aukegan,"       2  pt.  3*      (76  m/m) 
^aukegan."       4  pt.  6'      (152  m/m) 
'aukegan."       4  pt.  3"      (  76  m/m) 
•wa,"                4  pt.  6*      (152  m/m) 

14.03 
13.11 
11.76 
15.68 
14.54 
15.09 
12.90 
11.51 
16.49 
15.68 

9.43 
8.81 
7.90 

10.54 
9.77 

10.14 
8.67 
7.73 

11.08 

10.54 

18.85 
18.20 
18.20 
16.50 

12.67 
12.23 
12.23 
11.08 

28.00 
26.00 
24.50 
22.00 
22.85 
21.62 
18.82 
24.50 
20.90 
24.00 
18.87 

18.81 
17.47 
16.46 
14.78 
15.36 

^,"                 4pt.  5*      (127  m/m) 

14.53 

wa,"                 4  pt.  3"      (  76  m/m) 

12.65 

iidden."            2pt.  5*'      (127  m/m) 

16.46 

idden."            2  pt.  3'      (76  m/m) 

14.04 

lidden."            4  pt.  6'      (152  m/m) 
lidden."            4pt.3'      (  76  m/m) 
lidden."            4  pt.  2K'  (  63  m/m) 

17.85 
15.15 

12.00 
10.18 

16.13 
12.68 

iker  Perfect,"  2  pt.  5'      (127  m/m) 

aker  Perfect."  2  pt.  3'      ('76  m/m) 

Note. — ^The  above  measurements  are  approximate  and  not  guaranteed. 
e  sell  Barbed  Wire  by  weight  only  and  do  not  guarantee  any  particular 
igth  to  a  given  weight. 
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BARBLESS  FENCING 

BarUeso  Strands  are  furnished  for  use  in  connection  with  city  la^Tis,  gi 
iocs,  horse  pastures  and  top  strands  on  barbed  wire  fences. 

Packed  on  wooden  reels,  like  Barbed  Wire.  These  Strands  are  all  hea^ 
;a]vani2ed. 


Two-Ply  Twisted  G.\lvaxized  Barbless  Fexcixg 
Sizes,  11  to  14  (A.  S.  &  \V.  Gauge),  inclusive. 

Also  TTiree-Ply,  Four-Ply,  Five-Ply  and  Six-Ply  Twisted  Barbless  Fenc 
ing.     Sizes  7  to  14  (A.  S.  &  \V.  Gauge),  inclusive. 


G-\LVAKizED  Twisted  Ribbon  Strand,  Barbless  Fencing 
J^  inch  wide,  No.  17  gauge,  extra  gal\'anized 

Average  measurement,  10  feet  to  one  pound  (6.72  meters  per  kilo). 

This  style  of  fencing  is  capable  of  wonderful  resistance,  owing  to  the 
strength  obtained  by  the  size  of  the  wire  and  method  of  construction. 

It  makes  a  fence  which  can  be  plainly  seen  from  a  distance,  and  w 
elasticity  imparted  by  the  twist,  no  sagging  can  occur  if  properly  put  up 

Special  square-top  staples  and  clasps  for  splicing  furnished. 

Put  up  on  sp>ools  of  100  lbs.  (45.36  kilos)  net. 

STEEL  WIRE  STAPLES 

Staples  with  slice  points,  for  Fencing,  Poultr>'  Netting  and  mis« 
purposes,  are  furnished  in  gauges  6  to  16  inclusive,  in  any  desired  let 
5^  to  2y2  in.  (approximately  16  to  63  mm)  inclusive,  either  bright, 
or  tinned. 
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Steel  Wire  Staples. — Continued 

y  Fence  Staples,  as  illustrated  below,  are  usually  furnished  in  the 
tioned  lengths,  No.  9  gauge,  galvanized  or  bright.  Also  made  of 
,  11,  12  and  13  gauge  wire.  Unless  otherwise  specified,  No.  9  gauge 
I  Staples  will  be  understood. 


Length 

Approximate 

Number  to 

the  Pound 

Inches 

m/m 

No.  9  Gauge 

Vb 

22 

120 

1 

25 

108 

m 

29 

96 

1J4 

32 

87 

iy2 

38 

72 

IH 

45 

65 

2 

51 

58 

i  of  1J4"  Ordinary 
ence  Staple 


ar  or  soft-wood  posts  use  IH  or  1%  inch  staples, 
i-wood  posts  use  1  Ji  inch  staples. 

BON  OR  SQUARE  TOP  STAPLES 

pling  Flat  Twisted  Ribbon  Fencing  (see  page  40) 

L  J^  in.  (38  m/m),  Ifi  in.  (45  m/m),  and  2  in.  (51    Ribbon  or  Square 

rths,  No.  9  gauge  wire.  Top  Staple 

POULTRY  NETTING  STAPLES 

I'i*^-  Made  from  No.  14  Galvanized  Wire 


J-in. 


Length 

Approximate 

Inch 

m/m 

Number 
to  the  Pound 

i 
i 
1 

19 
22 
25 

480 
416 
352 

WIRE  HOOP  STAPLES 

Made  from  No.  14  Galvanized  Wire 
For  fastening  Wire  Hoops  on  Barrels,  Casks,  etc. 


Length 

Approximate 

Inch 

m/m 

Number 
to  the  Pound 

i 
1 

13 
16 

610 
568 

Staples  are  packed  in  strong  wooden  kegs  of 
100  pounds  (45.5  kilos),  112  pounds  (50.8  kilos), 
or  50  kilos,  net;  also  in  boxes  of  10  pounds  (4.54 
kilos),  and  25  pounds  (11.34  kilos),  in  bulk,  and 
in  paper  packages  of  various  weights  for  which 
corresponding  extras  are  charged. 
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STEEL  MARKET  WIRE  FOR  GENERAL 
MANUFACTURING  AND  MERCHANT  USES 

CLASSES 

Baline  and  Binding  Wire,  annealed  high  or  low  carbon. 

Bolt  Wire,  anneal^  or  bright. 

Bookbinder  Wire,  bright,  coppered,  liquor  finish  or  tinned,  flat  or  round. 

Broom  Wire,  tinned. 

Can  Key  Wire,  bright  or  coppered. 

Chain  Wire,  ordinary  or  welding  quality. 

Fence  Wire,  annealed  plain,  galvanized  or  varnished. 

Mattress  Wire,  coppered,  liquor  finish,  galvanized  or  tinned. 

Nail  Wire,  bright  hard  or  soft. 

Netting  Wire,  bright  or  liquor  finish  annealed. 

Oil  Can  Wire,  galvanized. 

Pail  Bale  Wire,  galvanized  or  tinned. 

Rivet  Wire,  annealed  bright  or  bright  soft. 

Screw  Wire  suitable  for  large  or  small  heads,  cut  or  rolled  threads. 

Stitching  Wire,  coppered,  liquor  finish  or  tinned,  flat  or  round. 

Tinmans  W'ire,  bright  hard  or  soft. 

Weaving  Wire,  hard  or  soft. 

Welding  Wire  for  electric  or  ordinary  heat  processes. 


FINISHES 

Black 

Black  Annealed 

Coppered 

Liquor 

Tinned 

Bright 

Bright  Annealed 

Galvanized 

Finished 

Varnished 

TEMPERS 

Low  Carbon  Basic  Open  Hearth  or  Bessemer  Common  Wires 
Hard  i,Dra>**n  hard  from  the  rod  or  with  as  little  process  annealing 

as  necessar>-  to  produce  the  required  size.) 
Medium  Hard    ^.Partially  annealed  s*.^  as  to  combine  maximum  resiliency, 

tensile  strength  and  toughness,  only  moderately  pliable.) 
Soft  ^Thoroughly  annealed  suitable  for  baling,  binding  and  other 

uses  where  high  degree  of  pliability  and  toughness  are  re- 
quired with  moderate  tensile  strength.  ■• 
Extra  Soft  v  rhoroughly  annealed,  very  soft  and  pliable,  lowest  degree  of 

tensile  strength  in  our  grades  of  steel.  ■ 
Bright  S>lt  •  Hard  drawn  from  rod,  annealed  and  cleaned  and  given  one 

light   draft.     Combines   niaxinuim   ductility   and   toughness 

with  the  brii;ht  nnish  of  luird  drawn  wire. 

SPRING  WIRES 

Acme  Spring  \\  ire.  black  and  copivrcvi. 

Croun  Spring;  W  ire.  black  and  copivrtxl. 

Premier  Spring:  Wire,  black,  coinvrtxl.  i:al\atv„'vvl  and  tinned;    round  and 
Ajuare. 

Music  Steel  Spriii,:  Wire.  ivli^Kv,.  j:ai\ani^ed.  copLvrexi  and  tinned. 

IVtv.Lvrir.j:  Spri:x  Wire.      \ ".  k* -.vis  ot  wire  tor  Machine.  Motor  and  Fire 
ar'.v.  S'jrir.c^     ter^.LMLTevi  and  ::r.:c"">vrtxi. 
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MUSIC  WIRE 

Piano  Wire,   "Perfected"   and   "Crown"   brands;    polished,   tinned  and 
galvanized. 
Covering  Wire,  plain,  plated  and  coppered  steel;  and  polished  copper. 

SPECIAL  AND  MISCELLANEOUS  WIRES 

(Note. — In  ordering  or  requesting  quotations  on  wire  it  is  most  important 
that  the  purpose  for  which  it  is  to  be  used  be  stated.  If  intended  for  any  spe- 
cial use  liberal  working  samples  of  wire  previously  in  use  and  giving  satisfaction 
should  accompany  inquiries  or  orders.  Attention  is  directed  especially  to  the 
necessity  of  furnishing  liberal  samples.  Pieces  of  wire  ten  gauge  and  coarser 
less  than  twelve  inches  (30  c/m)  long,  and  finer  gauges  of  corresponding  weight 
are  practically  useless.) 


Aeroplane  Wires. 
Armature  Binding  Wire. 

Automobile  Spoke  Wire. 

Awl  Steel  Wire. 

Belt  Hook  Wire. 

Bicycle  Spoke  Wire. 

Bifurcated  Rivet  Wire. 

Billiard  Cushion  Wire. 

Bird  Cage  Wire. 

Bolt  Wire. 

Bonnet  Wire. 

Bookbinder  Wire. 

Bottling  Wire. 

Brace  Rods. 

Brace  Wire. 

Bridge  Rivet  Wire. 

Bright  C.  Satin  Finishing  Wire. 

Bright  T.  P.  Satin  Finishing  Wire. 

Brpom  Wire. 

Brush  Wire. 

Buckle  Wire. 

Cable  Armor  Wire,  galvanized. 

Calk  Pin  Wire. 

Can  Key  Wire. 

Card  Wire,  round,  single  convex, 
double  convex  and  angular;  black, 
bright,  and  tinned  tempered,  and 
brass. 

Case  Hardening  Wire. 

Cast  Steel  Wire,  bright,  bright  an- 
nealed,    annealed     and     cleaned, 
tempered. 
Chain  Rivet  Wire. 
Chain  Wire. 


Charcoal  Iron  Wire,  bright,  annealed 

and  cleaned,  txtra  bright. 
Clip  Wire. 
Clock  Gong  Wire. 
Clock  Rivet  Wire. 
Clothes  Pin  Wire. 
Coiled  Spring  Fence  Wire. 
Comb  Pin  Wire. 
Concrete  Reinforcing  Wire. 
Core  Wire. 

Cotter  Wire,  half  round. 
Cotton  Tie  Wire. 
Crescent  Shaped  Wire. 
Crimping  Wire. 

Curtain  Spring  Wire,  tempered. 
Cushion  Wire. 
Dipped  Pin  Wire. 
Drapery  Tinned  Wire. 
Eye  Glass  Wire. 
Fish  Hook  Wire. 
Florists'  Wire. 
Gill  Pin  Wire. 
Grape  Tie  Wire. 
Gun  Barrel  Stock. 
Gun  Ribs. 
Gun  Screw  Wire. 
Hackle  Pin  Wire. 
Hair  Pin  Wire. 
Hair  Spring  Wire. 
Hat  Wire. 
H.  B.  Steel  Wire. 
Heddle  Wire,  bright,  bronze  and  extra 

bright. 
High  Carbon  Steel  Wires. 
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Special  and  Miscellaneous  Wires. — Continued 


Hook  and  Eye  Wire,  extra  bright. 

Horse  Card  Wire. 

Horse  Nail  Wire. 

Hose  Binding  Wire. 

Hutter  Wire,  bright,  tinned,  galvanized 

Jacquard  Wire. 

Lace  Tip  Wire. 

Latch  or  Spring  Needle  Wire. 

Link  Wire. 

Machine  Screw  Stock. 

Machinery  Spring  Wire. 

Mandolin  Wire. 

Mantle  Wire. 

Mat  Wire,  galvanized. 

Nail  Wire. 

Neck  Wire,  bright  annealed,  galvan- 
ized annealed,  and  tinned  annealed. 

Needle  Bar  Steel. 

Needle  Steel  Wire. 

Netting  Wire. 

O.  D.  H.  Wire. 

Open  Point  Rivet  Wire. 

Optical  Wires. 

Pail  Bail  Wire. 

Pendulum  Wire. 

Phonograph  Needle  Wire. 

Piano  Pin  Wire. 

Picker  Tooth  Wire. 

Picture  Cord  Wire. 

Pile  Wire,  tempered,  untempered  and 
polished. 

Pin  Wire. 

Pinion  Wire. 

Pipe  Winding  Wire. 

Pivot  Wire. 

Poultry  Netting  Wire. 

Pump  Rods. 

Ramrod  Steel. 


Reed  Wire. 

Resistance  Wire. 

River  Crossing  Wire. 

Rivet  Wire,  bright,  annealed  and 
cleaned. 

Rope  Wire. 

Safety  Pin  Wire. 

Scratch  Brush  Wire. 

Screen  Wire. 

Screw  Wire,  bright. 

Semaphore  Wire. 

Sewing  Machine  Needle  Wire. 

Shoe  Nail  Wire. 

Shuttle  Steel. 

Signal  Wire. 

Spindle  Iron  Wire. 

Spoke  Wire. 

Spooled  Wires,  annealed,  tinned,  gj 
vanized,  copper. 

Spring  Needle  Wire. 

Square  Nail  Wire. 

Square  Spindle  Steel. 

Stapling  Wire. 

Stitching  Wire. 

Surface  Gauge  Steel. 

Tack  Wire. 

Tag  Fastener  Wire. 

Tag  Wire. 

Tire  Wire,  bright,  "X.  S.  A.  C."  a 
"Premier"  grades. 

Toe  Calk  Wire. 

Torpedo  Lines. 

Tubular  Rivet  Wire. 

Twin  Heddle  Wire. 

Umbrella  Wire,  tempered. 

Weaving  Wire,  bright,  bright  an- 
nealed, galvanized,  tinned. 

Welding  Wire. 
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NAIL  WIRE 

Soft  or  Hard,  Round,  Square,  Oval,  Triangular  or  Grooved. 

Our  Hard  Nail  Wire  is  made  of  Bessemer  Steel,  and  while  equally  tough, 
will  be  found  much  stiffer  and  stronger  than  most  European  made  wire,  and 
consequently  makes  a  better  nail  for  either  soft  or  hard  wood. 

We  also  furnish  a  special  soft  quality  particularly  suitable  for  the  manu- 
facture of  nails  with  large  heads,  such  as  Slate,  Clout  and  Lath  Nails,  and 
other  special  nails. 

COLD  DRAWN  SCREW  STOCK 

(Manufactured  by  American  Steel  &  Wire  Co.) 

Cold  Drawn  Free  Cutting  Machine  Screw  Stock  can  be  supplied  in  the 
foUowing  dimensions: 

Rounds j^  in.  to  4^  in.  (4.76  m/m  to  103.19  m/m)  diameter. 

Squares A  in.  to  2^  in.  (4.76  m/m  to    65.09  m/m)  diameter. 

Hexagons Ji  in.  to  2      in.  (6.35  m/m  to    50.80  m/m)  diameter. 

I'suallengths 6,  8,  10,  12,  14,  16,  18,  20  and  24  feet  (1.839,  2.438, 

3.048,  3.658,  4.267,  4.877,  5.486,  6.096  and  7.315  m.). 

Other  lengths  and  shapes  manufactured  to  order. 

For  tables  of  weights  see  pages  141  to  145. 

COLD  DRAWN  SPECIAL  SHAPE  STOCK 

Square  Wires  Convex  Wires  Angular  Wires 

Oval  Wires  Concave  Wires  Diamond  Shaped  Wires 

Half  Oval  Wires  Corrugated  Wires  Triangular  Wires 

Half  Round  Wires  Crescent  Shaped  Wires 

Cold  Drawn  Wires  and  Shapes  of  Bessemer,  Open  Hearth,  Crucible  and 
Special  Steels  to  order. 

We  can  furnish  wire  drawn  to  any  shape,  in  any  quality  of  steel  desired. 
Savings  can  frequently  be  effected  by  using  drawn  shapes  in  cases  where  much 
niachine  work  is  required  to  shape  plain  bars  for  particular  uses.  Inquiries 
'or  odd  shapes  of  every  kind  are  solicited. 

ROLLER  BEARING  RODS 

(Manufactured  by  American  Steel  &  Wire  Co.) 

Our  Roller  Bearing  Rods  are  specially  made  for  manufacturers  of  harvesting 
"l^chinery,  windmills,  etc.  They  are  true  to  gauge,  perfectly  round,  free  from 
P'ts  and  blemishes  of  all  sorts  and  finished  with  a  bright  polished  surface. 
Sjzes  manufactured  A  inch  to  J^  inch  (4.76  to  12.70  m/m)  diameter.  For 
^Wes  of  weights  see  page  142. 
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COLD  ROLLED  FLAT  STEEL  WIRES 


Anti  Rattler  Steel 

Bed  Tube  Steel 

Bookbinder  Wire 

Box  Bands 

Box  Strap  Wire 

Brush  Wire 

Butcher  Blade  Steel 

Cable  Armor  Wire 

Can  Spring  Steel 

Cartridge  Clip  Steel 

Circlette  Wire 

Clock  Spring  Steel 

Curtain  Spring  Wire 

Curtain  Tube  and  Ball  Steel 

C>Tle  Rim  Steel 

Door  Check  Steel 

Extra  Soft  Drawing  Steel 

Eye  Glass  Spring  Steel 

E>*e  Guard  Wire 

Fish  Wire 

Flat  Cold  Rolled  Low  Carbon  Basic 

and  Bessemer  Wires 
Fbt  High  Carbon  Steel  Wires 

We  can  furnish  Flat  Wire  and  Steel  Strips  in  coils  or  cut  lengths  straigl 
ed:  low  carbon  steels^  width  lo  inches  (,406  m  m^  do^Ti  to  ^  inch  (.794  m 
high  carbon  4^2  inches  .11.43  c  m"^  to  ^  inch  (,.794  m  m.> ;  thicknesses  A 
^4.763  m  m^  to  .005  inch  .127  m  m':  all  tempers. from  high  class  sprii 
dead  soft  for  difhcult  cupping  and  drawing .  in  gah'anized.  coppered,  tii 
bronzed,  blued  or  br^ht  finishes,  suitable  for  japanning,  oxidizing  or  ele 
plating.  We  supply  Flat  Cold  RolUd  Steel  for  shaping  into  all  forms  of  n 
facture  in  automatic  machines  or  otherwise,  such  as  adding  machine  and ; 
nx»bile  parts,  buckles,  butts  and  hinges,  buttons*  castors.  c>x4e  and  go 
ports,  cnrani  se{.\irator  discs,  door  knobs,  envelope  fasteners,  gun  parts, 
work.  ke>s.  safety  ^^in  ca^^  sewing  machine  i-virts,  show  case  and  sto\'e 
mings,  skates.  :yye>*T::er  parts,  wire  chair  n:r.s.  to>"s.  tubes  and  any  cKf 
or  plain  fonuing  whtTe  nar  steel  of  5:rea:  ductility,  strer.^th.  finish  and 
formity  is  ri>;uin:vi. 

For  further  ir:orr!a:icr-  see  "F!a:  Wire  Bulletin*  describing  many  us 
Flat  Strij?  Steel  which  will  be  furnished  on  rev;uest. 


Gong  Bell  Steel 

Hat  Wire 

Heddle  Steel 

Hose  Armoring  Wire 

Knife  Blade  Steel 

Knife  Back  Steel 

Lock  Spring  Steel 

Mat  Wire 

Nut  Stock 

Oil  Well  Measuring  Line 

Orange  Box  Bands 

Pendulum  Steel 

Phonograph  Spring  Steel 

Pile  Wire 

Shade  Roller  Spring  Wire 

Shingle  Band  Wire 

Shoe  Eyelet  Wire 

Shoe  Pattern  Wire 

Snap  Spring  Steel 

Staple  Wire 

Stitching  Wire 

Umbrella  Wire 
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BAND  SAW  STEEL 

We  are  prepared  to  furnish  a  superior  quality  of  steel  for  making  Band 
Saws,  flat;  untempered,  tempered,  tempered  and  polished;  or  tempered, 
polished  and  colored;  in  any  desired  gauge  and  width  up  to  3  inches  (76  milli- 
meters) wide. 

COLD  ROLLED  STEEL  HOOPS 

These  hoops  are  of  Box  Band  quality,  dead  soft,  suitable  for  strapping 
packing  cases,  boxes  and  crates;  baling  cloth,  waste,  etc.;  bundling  shingles 
and  lumber;  or  reinforcing  baskets,  hampers  and  similar  containers.  Fur- 
nished in  continuous  length  coils  of  approximately  40  to  60  lbs.  (18.15  to 
27.22  Kilos)  each,  and  16  in.  (406  m/m)  inside  diameter,  with  Blued,  Bright, 
Painted,  Galvanized  or  Coppered  finish,  in  widths  of  A*  to  2'  (4.76  to  50.8 
m/m)  inclusive,  and  in  thicknesses  of  J^os.  23  to  30  B.  G.,  inclusive. 

CORSET  STEEL,  DRESS  STAY  WIRE,  ETC. 

Corset  Steel,  Back  Wire,  Dress  Stay  Wire  and  Corset  Bone  Wire,  tem- 
pered or  untempered,  black  or  coated,  furnished  in  all  desired  widths  and 
thicknesses. 

The  quality  of  our  Corset  Steel  is  of  the  very  best  and  consequently  costs 
more  than  the  commoner  grades  manufactured  in  Europe.  Buyers  who  re- 
quire and  appreciate  a  superior  quality  of  good  temper  will  find  that  our  Corset 
Steel,  both  black  and  coated,  will  compare  favorably,  both  as  to  quality  and 
price,  with  the  best  European  makes. 

Special  attention  is  called  to  our  Coated  Corset  Steel,  which  is  covered 
^ith  a  composition  of  aluminum  and  other  metals,  which  renders  it  rust  proof 
without  aflFecting  its  excellent  temper. 

In  ordering  Corset  Steel  or  inquiring  for  prices  the  dimensions  (width  and 
thickness)  should  be  stated  either  in  decimals  of  an  English  inch  or  in  milli- 
meters  (being  careful  to  state  which),  as  the  use  of  the  gauge  numbers  used  by 
some  European  manufacturers  is  liable  to  give  rise  to  niisunderstanding  unless 
their  equivalents  in  millimeters  or  inches  are  also  stated. 
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PATENT  STEEL  WIRE  BALE  TIES 


Cross  Head 


Single  Loop 


Monitor  Grip 


Double  End  Adjustable 


Patent  Hook 


For  baling  or  bundling  hay,  straw,  flax,  tow,  excelsior,  broom  corn,  wool, 
cotton,  cotton  seed  hulls,  rags,  linters,  shavings,  sawdust,  leather,  etc.  For 
use  in  any  kind  of  press;  9  to  16  wire,  5  to  13  feet  long.  Styles:  Cross  Head, 
Single  Loop,  Monitor  Grip,  Double  End  Adjustable,  Patent  Hook. 

Short  Length  Ties,  2  to  4%  feet  long,  and  Cross  Head  Buggy  Spring  Ties, 
^2  to  16  inches  long. 

Can  be  supplied  plain,  annealed  or  galvanized.  Unless  otherwise  specified, 
annealed  always  furnished. 

Wire  Shook  Ties  for  bundling  staves,  heading,  box  shooks,  veneers,  lath, 
felloes,  etc.,  17  to  20  wire,  2  to  7  feet.  Single  Loop. 

For  further  particulars,  see  special  Bale  Tie  catalogue. 
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STEEL  WIRE  NAILS 

We  can  supply  every  description  of  Wire  Nail  made  from  round,  oval, 
•quare,  triang;ular  or  grooved  wire.  On  the  following  pages  are  illustrated 
the  principal  styles  of  Nail  Heads  manufactured  by  the  American  Steel&Wire 
Company,  together  with  a  list  of  the  sizea  usually  supplied  to  each  gauge 
number.  We  arc  always  pleased  to  make  any  practicable  modifications  in  the 
general  style,  shape  of  heads,  paints,  etc..  of  our  nails,  necessary  to  meet  the 
requirements  of  any  particular  trade  or  foreign  market,  and  shall  be  glad  to 
r«cri\'e  inquiries  for  special  nails,  accompanied  by  samples  and  specifications, 
on  which  special  prices  will  l>e  quoted  on  request. 
Quality 

Our  Nails  are  strictly  first  class  in  every  respect  and  will  be  found  to  be 
stiffer,  strontrer  and  iM-ltcr  than  Nails  made  from  the  softer  quality  of  wire 
Hsed  hy  many  European  manufacturers. 

Finishes 

Bright,  <.M)lvaniicd.  Annealed,  Hlucd,  Brass,  Tinned  and  Cement  Coated. 
Gavges 

We  can  ntakr  to  any  eauKf ,  but  unless  otherwise  specified  and  ^jeed  to,  the 
.American  t!tM4  and  XN'ire  t^uge,  for  particulars  of  which  see  p^es  30  and 
,11,  loll  he  imder«(wd  and  used- 

«.W  Nails  are  twwtally  i^aokctl,  as  required,  in  siroi^  wooden  k^s,  contain- 
it«  IM  llw,  (4^.4  kih^l.  IIA  llv^  {V>.^  b~k>s>.  111  lbs.  (5(X8  kilos),  1331  lbs. 
i«V,*  kiKw^  <y  .W  kiW  net;  <W  in  CAnv^as  bags  yute\  weigtung  56  lbs.  (25.4 
fcfl.'KMUMlw.  i4<l.lkikw\  III  lb*.  ^SaSkiks^  or  50  kilos  each,  gross  for  net. 

\\V  -.-an,  tH>«v\w,  •»iHil>'  keg*.  lv»£*  or  cases  of  ^wjal  v«^ts  as  required 
t>\  the  \'ai'>ivii<  firv^n  and  i\^vnial  nuirkvi^  icr  vfakh  ^lecial  prices  will  be 
i^uotfd  H|>^n  m-ei|><  «'rf  jwrti-'ulars. 

We  abus  IW.-4;  NaiU  in  (Wiw  j^acUffcs  in  vwidtfi  cases  or  kegs,  as  described 
«>.>«■  (nib,  i>n  |\»pr  51, 

I'hi).  t»  >^tn  usual  kicj;  for  use  mMkr  crdinary  condi- 
lii^inK  N  ivan^va^jtiton.  It  has  sn«ag  Aat  sted  boc^ts, 
»vinY^\  I*«i-n*«i1.  ,■«  the  chimes  and  steel  wire  hoops, 
5k>-iii-<s1  irt  i-Ja.v  K  siafOe*  ,~-litK~-hod  cnia^wise  of  ihe  grain 
,«  I  h,>  «-.\\l,  ,in  I  he  hilsi-s.  FAnXTJMtce  has  amply  demoa- 
Mi»(,vl  ih,'  »ii|Vi^«-ii\  ,v  jhis  s;vk  ca"  k^  to  those  with 
"n.sskii  h.sv|^^  T.v  Bhi.Miien;  ;■•>  far  diiunt  countries 
„^\-,i:\iiH  ~.\-,",:,;   ;Lsn!.--s>i-,;Mi-KTrs.  »■<   use  specially  coo- 
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Stkkl  Wibe  Nails, — Continued 

For  shipment  to  Japan,  the  E^st  Indies,  and  other 
markets  requiring  heavy  pack^ea  containing  upwards  of 
130  lbs.  (59  kilos)  net  weight,  we  furnish  kegs  similar  to  the 
Steel  Hoop  Keg  illustrated  on  page  50,  but  with  a  wooden 
cleat  on  each  head  as  additional  protection  against  damage 
by  rough  handling  during  trans-shipment.  Kegs  con- 
taining 112  lbs.  (50.8  kilos)  or  less,  net  weight,  are  not 
fumiBhed  with  cleats. 

NAILS  IN  PAPER  PACKAGES 
When  desired,  any  of  the  nails  manufactured  by  us  can  be  furnished  in 
paper  packages,  oE  any  desired  weight.     Our  standard  weights  are  stated 

An  extra  chaise — which  will  be  quoted  on  application — will  be  made  for  all 
such  packages. 

0        Nails  4  inches  (101.6  m/m)  or  less  in  length  can  be  furnished  in 
packages  similar  to  Fig.  1,  weighing  %  Iti.  (0.34  kilos),  1  lb.  (0.454 
kilos),  2  lbs.  (0.91  kilos)  or  1  kilo  as  desired. 
Each  package  is  neatly  labeled,  showing  weight,  length,  gauge, 
and  style  of  head. 
Fii.  I  The    paper    packages   are    packed    in    strong   wooden   cases 

each  containing  75  lbs.  (34  kilos),  100  lbs.  (45.4 
kilos),  50  kilos  or  more,  according  to  the  package 
weights. 

No  order  containing  less  than  one  case  of  any 
one  length  and  gauge  can  be  accepted. 

Nails  of  all  lengths  can  be  furnished  in  packages 
similar  to  Fig.  2  or  Fig,  3,  weighing  5  lbs.  (2,27  kilos), 
7  lbs.  (3.18  kilos).  10  lbs.  (4.54  kilos),  14  lbs.  (6.35 
kilos),  2  kilos,  or  5  kilos,  as  desired- 
Each  package  is  plainly  marked  with  weight, 
length,  gauge  and  style  of  head. 

These  packages  are  also  packed  in  strong  wooden 
cases,  each  containing  100  lbs.  (43.4  kilos),  112  lbs. 
(S0.8  kilos),  40  kilos,  50  kilos  or  more,  according  to 
the  package  weights- 
No  order  containing  less  than  one  case  of  any  one 
Fig.  J  length  and  gauge  can  be  accepted. 
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Steel  Wire  Nails. — Coniinued 
Gauges  and  lengi^hs  usually  furnished  to  Wire  Nails  with  Diamond  Points. 
Fial,  Countersunk,  Chequered,  Smooth,  Brad,  Convex,  Rose  or  Diamond 


J,[_ 

Length  in  Inches 

22 

21 

20  i 

19   : 

i 

le 

J 

n  1 

16 

15 

II  li 

II      '     ' 

U  2     2    2 

1^     li  1 

2     Zi  2     2     2}  2 

t  H 

u   ! 

] 

J  1  I 

2_  2t  2     2     2i  2 

2j     3  31  3J 

-'silsdiorter  or  longer  than  specified  above  can  be  supplied  at  special  prices 
^^^n  required. 

'w  above  list  of  gauges  and  lengths  applies  to  the  American  Steel  and  Wire 
■■"^e,  the  Birmingham  Wire  Gauge  (B.  W.  G.)  and  to  the  British  Imperial 
Standard  Wire  Gauge  (S.  W.  G.).  We  can  also  supply  nails  to  the  Milli- 
"i«et  Gauge  and  the  Paris  Gauge  of  1857.  Care  should  be  taken  to  always 
■  "'slincily  state  the  Gauge  required  when  ordering  or  requesting  que 
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Steel  Wire  Nails. — Continued 


SLATE  NAILS 


Gauge 

Lengths 

5  Furnished, 

Inches 

Diameter  Heads 
Approximate 

13 

i      i 

1 

i      Inch 

12 

i     1 

U 

A         " 

11 

1      li 

li 

A         " 

10 

1      li 

li      U 

2 

i      " 

9 

li     U 

2 

A       " 

CLOUT  NAILS 


14 
13 
12 
11 
10 
9 


' 

f 

} 

i 

1  . 
1  1 

i 

1 

1 

i 

1 

1 

1 

U 

li 

li 

1 

li 

li 

1: 

li 

ij 

2 

li 


li 


i 

A 
A 


Inch 


LATH  NAILS 


14 

I 

1 

li 

li 

A 

Inch 

13 

1 

li 

li 

A 

(( 

12 

1 

li 

li 

U 

A 

tt 

11 

li 

li 

li 

2 

A 

tt 

^'atc,  Clout  and  Lath  Nails  supplied  with  Extra  Large  Heads  when  called 
'or.  at  special  prices. 
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Steel  Wue  Nail 


STERILIZED  BLUED  LATH  NAILS 


I^Thgs  cziry  n^Sls  in  their  mcKiibs  wiiile  at  vork  aixl  it  is  therefore  nece^ 
y.  isvni  a  health  sLandpcHiit.  that  they  should  be  free  from  all  injurioLJ] 
Tffganrps,     Pc425hed  or  bright  nails  cannot  be  nude  or  kept  entirely  clean. 
Srgjl^iapd  B!-jed  Lath  Xaik  are  made  in  foliovin^  regular  sizes. 

1    inch  X  No.  17    Gau^ 
1        •    X    ••    16i       ■• 

li    "    X    ••  16 

If     -    X      *    15 

LARGE  HEAD  BARBED  ROOFING  NAILS 


Gauge 

Lengths  Furnished.  Inches 

Diameter  HeacJ 
Approximate 

10 
9 

i 
i 

I      1      li      li      li      u 
t     1     li     U     li     li 

*  1     li     li     li     li 

*  1     li     li     li     ij 

A  or  J  2  Inch-" 

2 
*2 

AMERICAN  FELT  ROOFING  NAILS 


Bright  and  Ca'-^  «i-i*-- ^^- 

No.  1-  ji-i-iic;   ien»:ihs.  x-iiuh  aiui  I -inch. 
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Steel  Wire  Nails. — Continued 

MISCELLANEOUS  WIRE  NAILS 

Tram  Nail — Oval  Csk.  Head 


See  page  59  for  Square  Boat  Spikes 
Hinge  Nail — Oval  Head 


4\M\\U}i]]\j]ih^i^\ 


Hinge  Nail — Csk.  Head,  Heavy 


IH-i 


Hinge  Nlai — Csk.  Head,  Light 


Square  Nail — Csk.  Chequered  Head 


Square  Grooved  Nail — Csk.  Chequered  Head 


'^^are  Nails  made  also  with  any  of  the  heads  shown  for  Round  Nails; 
^  Triangular  and  Square  Grooved  Nails. 


S8 
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Steel  Wire  Na^ls. — ConHnued 


Miscellaneous  Wise  Nails. — ConHnued 


Clinch  Nail — ^Annealed 


TUANGULAR  BaRBED  XaIL 


Ra»bbi>  Car  Nail 
called  in  some  markets  **Barbed  Roofing  XaiL" 
page  56  for  Large  Head  Barbed  Roofing  XaQs. 


Barbed  Dowel  Pix 


5MvX>rH  Dvx*K.r  IViviEP  Dowel 
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SQUARE  BOAT  SPIKES 


With  Chisel  Point 


With  Long  Diamond  Point 
^  inch  square  3      to    8  inches  long 

A "     ••       •■ 

% 
A 

H 


3Ht6  8 
3  to  12 
6  to  12 
6  to  12 
8      to  14 


<l 


tt 


l< 


<l 


<l 


Packed  in  kegs  of  100,  112,  200  or  224  pounds  net  (about  45,  50,  91  or 

102  kilos). 

APPROXIMATE  NUMBER  OF  BOAT  SPIKES  IN  A 

KEG  OF  200  POUNDS 


Inches 
Square 


Length,  Inches 


4 

5 

6 

7 

450 

375 

600 

590 

1140 

940 

800 

650 

1360 

1230 

1175 

990 

2375 

2050 

1825 

8 


I 

i 

t 

A 

i 


i 


1320 
1660 
3000 


240 
300 
400 
525 


Length,  Inches 


260 
335 
510 
600 
880 


10 

11 

12 

14 

220 

205 

190 

175 

275 

260 

240 

360 

320 

230 

475 

16 


160 


60  UNITED  STATES  STEEL  PRODUCTS  COMPANY 

GALVANIZED  SPRING   HEAD   ROOFING   NAILS  FOF 

USE  WITH  CORRUGATED  IRON 


The  Perfect  Nail  in  the  Perfect  Package 

This  oail  cannot  be  equalled  for  fastening  corrugated  sheets.  The  solic 
spring  head  is  much  superior,  both  in  strength  and  durability  to  the  combina 
tion  nail  and  washer. 

Before  offering  this  nail  for  sale,  most  careful  consideration  was  given  to  al 
the  climatic  and  structural  conditions  under  which  Spring  Head  Roofini 
Nails  could  be  used,  and  the  se\*erity  of  the  tests  to  which  they  would  be  put 

The  result  shows  the  folloi^-ing 

ADVANTAGES 

Much  lower  cost  as  compared  to  nails  used  ^-ith  washers  or  drive  screw  nails 
Greater  strength  with  solid  spring  head  than  with  loose  washer  attached. 
The  spring  heads  adapt  themseh'es  to  the  corrugations,  insuring  a  moisture 
proof  contact. 

Thorough  protection  from  action  of  the  elements  by  heaw  galvanizing. 

Choice  of  light*  medium*  or  heav>*  gauge. 

The  Xo.  6  gauge  nail  can  be  drix-en  through  four  thicknesses  of  22  gauge 
sheets. 

Spring  head  Roofing  Nuils  should  always  be  driven  through  sheets,  thus 
axxiiiding  use  of  punches  and  resulting  o\*er-large  perforations  and  leaky  roofs. 

SIZES 


These  nails  are  nuinufactured  in 

the 

Approximate  Number  of 

fv4lowing  s 

izes 

Xails 

p)er  Pound 

2      inch  X  0 

47 

2  ^4  inch  X  0 

42 

2^'i  inch  \0 

3S 

J      inch  X  S 

70 

.n^  inchxS 

64 

J  ^  -  inch  \  S 

58 

:      inch  \  ^ 

80 

:^  iuchxv) 

72 

:^.>  inchx^ 

63 

rh^'\  jitv  pui  u^^  \t\  iMcka^vjt  v^f  UV  naiU.  or  any  weight  package  up  to  1^ 
^»  in  luilk  u\  ki>:y  ot  tivMxi  5o  to  140  ^KHiods  v25.4  to  63.5  kilos). 


fvunvijt*  al 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


61 


SHEET  ROOFING  FASTENERS 


With  Curved  or  Flat  Head.     (The  illustration  shows  Curved  Head).    An- 
nealed or  Galvanized. 


Length 

Diameter 

Approximate 

Inches 

m/m 

Inch 

m/m 

Count  per  Pound 

6 

152 

H 

3.125 

46 

7 

178 

Vs 

3.125 

40 

8 

203 

y% 

3.125 

34 

9 

229 

Vi 

3.125 

31 

10 

254 

Vs 

3.125 

28 

12 

305 

Yi 

3.125 

23 

14 

356 

i 

Vs 

A.  S.  &  W. 
Gauge 

3.125 

20 

8 

203 

No.  10 

3.429 

30 

9 

229 

No.  10 

3.429 

27 

10 

254 

No.  10 

3.429 

24 

12 

305 

No.  10                  3.429 

20 

HOOP  FASTENERS,  bright  or  blued 

Can  furnish  any  size  required 

Packed  in  kegs,  wooden  boxes  or  paper  packages 


rrrrr 

TENTER  HOOKS,  bright  or  blued  ^ 

'^an  furnish  any  size  required.     Packed   in 
Kegs,  wooden  boxes  or  paper  packages 


m^ 
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AMERICAN  WIRE  CARPET  TACKS 

(Needle  Pointed) 
Na.  3  No.  4  No.  6  No.  8  No.  10  No.  12    No.  14    No.  16    No.  IS    No. 


TTT 


nmn 


AMERICAN  WIRE  UPHOLSTERERS'  TACKS 

(Needle  Pointed) 

J.  6    No.  a    No.  10  No.  12  No.  14    No.  16  No.  18  No.  20    No.  22    N 


TTTTT 


AMERICAN  WIRE  BILLPOSTERS'  OR  RAILROAD 
TACKS 

(Large  Heads,  Needle  Pointed) 
No.  ,1         No.  4  No,  6  No.  8        No.  10  No.  12 

TTTttt 

Polished,  Blued,  Tinned  or  Coppered.  (Note:  Blued  Tacks  are  always 
supplied  unless  otherwise  specified). 

(packed  in  bulk  in  kegs  of  100  or  112  lbs.  net,  or  in  boxes  of  35  or  50  lbs.  net. 

tarpet  Tacks  and  Upholsterers'  Tacks,  in  2-ozJ  packages,  100  dozen  in  a 
fase;  JJ-lb:  packages,  50  dozen  in  a  case;  )^-lb.,  1-lb.,  5-lb.,  and  10-lb.  pack- 
*gfs,  packed  in  cases  as  desired.  Carpet  Tacks  arc  also  put  up  in  tri-colorcd 
■"00  count  cartons  and  Toy  Barrels,  packed  in  gross  or  half-gross  display  cases, 
as  illustrated  on  page  66. 

Billposters'  Tacks,  in  H-lb.,  1-lb.,  5-lb.,  and  10-lb.  packages,  packedin 
M«s  as  desired. 

fortableof  sizes  and  weights,  see  page  65. 
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"PEERLESS"  CARPET  TACKS 

iTLtt  )to.u   itcii   ito.it   ro.u   r.t.e  u.n    h*    ig.i   it,* 


ITTTTT 


"PEERLESS"  UPHOLSTERERS'  TACKS 

ReB    ttlO    Un    lilt    UK     KU    lo-ig     in.!     k(     llt.( 


TTTTTT 


l\Jwhrtl.  lUiKxl.  liniicvl  i>r  C,nn'<''«i  v^oto:  Blued  Tacks  are  al«^y 
^^^i*^l  unless  whenniw  #|»«itit>i\ 

I'ackt'd  ill  bulk  in  kt-t.<s  •.if  KKt  .>r  1 1.<  lU.  net.  or  in  boxes  of  25  or  50  lb 
4l»iiin  ^■•.u.  iMck.t)(cs,  UH>Aitrtiinai.\tse;  '^Jb.  packages,  50  dozen  in  ; 
't-Uv.  Mb-.  5-lh.,  ana  UVUv  iMCk,^pw.  (M.kod  in  cjses  as  desired. 

"IVeiU-s*  •  Oanvi  r.i.ks  .«»•  ,d».^  pui  U(-  in  yollo*  .HW  count  canon; 
IVw  lUuvU.  ivi»-ki\l  in  gi\*ss  \*r  hjlf-tiv^ss  iii»pU>  cases,  as  iilustraicd  or 
M<. 

I \h  I..W.  .'!  >..-c>  .uid  »cisb.is.  «v  i«sv- <v-. 

■t\viU>»  r.(.l.»  .iiv  ,«.-.,>b!.- 1.*(  .»;;  p;;::vs-s  t.v  uhkh  Cut  Tacks  are 
,»-iaj.va.Kv;.Wi!-,^,«iv-\vim-n!,'\cr  t";:;  IVvs. 
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SIZES  OF  AMERICAN  WIRE  TACKS 


Weight  per  Gboss  of  SOO  Count  C 

American  Wire  and  " 


Count  Cartons; 
Aoiaican  Wire  Tacks,  polished  or  blued 
'       N-0.8.. 


American  Wire  Tacks,  polished  or  blued, 

assorted  Nos.  6,  8  and  10 

American  Wire  Tacks,  tinned.  No.  J 
American  Wire  Tacks,  tinned,  assorted 

^os.6.8and  10 

■peerless"   Tacks,   polished   or   blued. 


20.2051,4023.3249.40  22.41 


Peerless"   Tacks,   polished   or   blued, 

assorted  Nos.  6,  8  and  10 

Peerless"  Tacks,  tinned,  No.  8 

Peerless"  Tacks,  tinned,  assorted  Nos, 


).  7952. 72 
!, 86  57. 42 


23.00 
25,14 


^1^    Barrels,     American     Wire 
Peerless."  polished,  blued  or  tinned 


51.6423. 
18.00   8. 


4358.68 
1630.90 


56.68  2; 
28.40 1; 
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i 


WOVEN  WIRE  FENCING 


"AMERICAN"  Woven  Wihe  Fencing,  Design  No.  1155 

with  "American"  Steel  Fence  Post  (see  page  75.} 
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WovEX  Wire  Fexcixg. — Continued 

"AMERICAN"  WOVEN  WIRE  FENCING 

"American"  Woven  Wire  Fencing  is  cheap,  strong,  durable  and  adapted 
to  all  ranch,  farm,  lawn  and  paddock  purposes.  It  is  made  of  heavily  gal- 
vanized  steel  wire,  of  the  gauges  most  suitable  for  the  purposes  for  which 
the  various  styles  are  intended.  The  designs  include  an  extra  heavy  Horse 
and  Cattle  Fence,  made  to  specification  "G"  (composed  entirely  of  No.  7 
gauge  wire)  in  heights  from  18  to  58  inches  (0.457  to  1.473  m),  and  an  unex- 
celled Park  and  Paddock  Fence  (see  illustration  page  70)  composed  entirely 
of  No.  9  gauge  wire,  in  heights  from  61  to  ^  inches  (1.549  to  2.235m). 

The  hinged  joint  forms  the  connection  of  the  upright  or  stay  wires  with 
the  main  strands  or  bars,  making  the  most  substantial  and  flexible  union 
mechanically  possible.  The  fence  may  be  forced  out  of  alignment  without 
bending  the  upright  or  stay  wires,  and  when  the  pressure  is  removed  they  will 
spring  back  to  their  original  position. 

The  tension  curve  takes  up  the  expansion  caused  by  heat,  thereby  pre- 
venting the  fence  from  sagging,  and  also  protects  it  from  breakage,  due  to 
contraction  caused  by  extreme  cold  or  sudden  temperature  changes. 

"American"  Woven  Wire  Fencing  has  sta>*s  either  6  inches  (152  m/m) 
or  12  inches  (305  m/m)  apart  in  all  designs  to  specifications  "A,"  "D,"  "E," 
"K,"  '*L."  "M"  and  'Tark  and  Paddock,"  with  the  exceptions  of  Designs 
Nos.  635  to  845  to  Specifications  *'A,"  "D"  and  "L,"  which  are  made  only  with 
stays  12  inches  (305  m/m)  apart.  Specification  "F"  has  stays  6  inches  (152 
m  m;  apart.  Specification  "G"  has  stays  either  12  inches  (305  m/m)  or 
24  inches  (610  m/m)  apart. 

Specification  "A"  signifies  top  bar  No.  9  gauge,  bottom  bar  No.  10  gauge, 
intermediate  bars  and  stays  No.  1 1  gauge  wire,  ^^nth  the  exception  of  Designs 
Nos.  832  and  726  which  have  top  bars  of  No.  10  gauge  ^k-ire.  Specification 
*'D"  signifies  all  bars  and  stays  of  No.  9  gauge  ^k-ire.  Specification  "E"  signi- 
fies top  and  bottom  bars  No.  10  gauge,  intermediate  bars  No.  12  gauge  and 
stays  No.  13  gauge  wire.  Specifications  "K"  and  "M"  have  top  and  bottom 
bars  No.  1 1  gauge,  intermediate  bars  and  stays  No.  14  gauge  wire.  Specifica- 
tion "L"  signifies  top  and  bottom  bars  No.  10  gauge,  intermediate  bars  and 
stays  No.  12)2  gauge  vare.  Specification  **G"  signifies  all  bars  and  stays  of 
No.  7  gauge  ij^nre. 

See  list  of  styles  and  heights  on  page  69.  For  further  particulars,  se€ 
special  catalogue  of  "American"  Woven  Wire  Fencing,  which  will  be  furnished 
on  request. 
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Woven  Wire 
"AMERICAN"  WOVEN  WIRE  FENCING 

List  of  Styles  and  Heights 


Styk 

SpeciAcatioDS 

Number 

He 

=Kc 

W5 

■vT°.rr 

6 

35 

0.889 

726 

7 

26 

0.660 

8J2 

8 

32 

0.813 

MS 

8 

45 

1.143 

939 

9 

39 

0.991 

949 

9 

49 

1.245 

1M7 

10 

47 

1.194 

1155 

55 

1.397 

924 

■■E" 

9 

24 

0.610 

1D28 

10 

28 

0.711 

1134 

34 

0.864 

1240 

12 

40 

1.016 

1346 

13 

46 

1.168 

1452 

14 

52 

1.321 

1558 

15 

58 

1.473 

1324 

"1 

13 

24 

0.610 

1635 

16 

35 

0.889 

1843 

18 

43 

1.092 

1948 

19 

48 

1.219 

2053 

20 

Si 

1.346 

2158 

21 

58 

1.473 

633 

"C 

6 

33 

0.838 

640 

6 

40 

1.016 

741 

7 

41 

1.041 

747 

7 

47 

1.194 

849 

8 

49 

1.245 

853 

8 

53 

1.346 

958 

9 

58 

1.473 

825 

"! 

8 

25 

0.635 

930 

9 

30 

0.762 

1035 

10 

35 

0.889 

1443 

14 

43 

1.092 

1548 

15 

48 

1.219 

726 

'■.\ 

7 

26 

0.660 

832 

8 

32 

0.813 

939 

9 

39 

0.991 

IM7 

10 

47 

1.194 

1961 

Park  and  Paddock 

19 

.61 

1.549 

M66 

20 

66 

1.676 

1171 

21 

71 

1.803 

2276 

22 

76 

1.930 

2382 

23 

82 

2.083 

.    2488 

"        "           " 

24 

88 

1.2JS 

UNITED  STATES  STEEL  PRODUCTS  COMPANY  71 

Woven  Wire  Fencing. — Continued 


"ELLWOOD"  FENCE 


"Ellwood"  Fence  ia  of  triangular  mesh  construction,  made  of  heavily  gal- 
laiiwd  steel  wire  in  a  large  variety  of  weights,  styles  and  siies,  for  fencing 
cattle,  horses,  hogs,  sheep,  poultry  and  small  animals;  also  in  several  designs 
pifticularly  suitable  for  enclosing  lawns  and  private  residences.  It  is  made 
in  bdgblB  varying  from  18  to  58  inches  (0.457  to  1.473  m),  and  is  put  up  in 
rollsolIO.  20,30and40rod9(S5,  110,  165and220yards;  50,100,  150  and  200 
BMers). 

For  full  particulars,  see  special  "Ellwood"  Fence  Catalogue,  which  will  be 
(imidwd  on  request. 
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Woven  Wire  Fencing. — Continued 


"ANTHONY"  FENCE 


••J»»tM 
«ll«tll 


9 


4|^|^Rj^g5JgCH 


JOBAffS 


47  INCH 


r 


I  :iiwr 


^ 


9" 


«' 


l^SARS 


•  BARS 


JMMCM 


m 


P 


8- 


7  MPS 


ISiMCH 


»• 


4ft- 


ts 


.>  ^.A--  ^ 


ilwii  'htfi^i  la^^iiififrmftiaift 


Thf  AaliKwx    Kn«.v 


V>or: 


yu,i. 


"AmK^nv  "  Foncv  is  a  "siiif-siay**  fence,  the  uprij 
>xiros  Ivin*:  lied  lo  the  k>ng:itudmals  m-ith  the  "/ 
thiMu'*  KiKM— the  neatest  and  most  positive  clai 
oxx^r  ack^^t^xi.  The  grip  of  the  Knot  is  such  that 
oxjMn^kw  i>r  c\>mraotion  b\-  the  greatest  heat  or  c 
ha:^  o>tT  xx^t  s^uoocvdcd  in  kxxsening  it. 

"Anihvxnx  '*  Fence  is  nvade  lo  nxTe  different  specifi 
iKxnss  m  hoij:h:s  xarvin^  fron:  24  to  58  inches  (0.( 
;.x  l,4".>:r.  ,  >»::>.  s:ax^  c^  v>c  12  inches    152  or  305  m/ 

^\:!  ;:p  :r,  v.v'.s  vV  20.  50  and  40  rods  1,110,  165  i 
220  \,v,\^>  '.v\\  :>0  jir.d  2vV  meters).  For  furt 
*v;,;:*.>,    ><v    >:x\u*.    cji:j»'\>:    cf   "Anthony"  Per 
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Woven  Wire  Fencing. — Continued 
"BANNER"  POULTRY  FENCE 
"Banner"  Poultry  Fence  is  a  close  square  mesh  poultry  fence  of  great 
>treng:th  and  durability.  It  has  all  the  advantages  of  the  old  style  poultry 
ience  with  none  of  its  disadvantages;  being  made  of  larger  wires,  it  is  stronger 
and  more  durable.  Furthermore,  it  is  a  better  appearing  fence.  The  essen- 
tial feature  of  a  satisfactory  poultry  fence,  closeness  of  mesh,  is  well  taken 
care  of  in  this  fencing  as  the  spacing  between  the  six  bottom  line  wires  is  only 
m  inches  (28.6  m/m)  and  gradually  increases  to  3  Js  inches  (98.4  m.m)  at 

Spacing  of  Horizontals 

Standard 
Bottom  six.  .li 
Next  three.  .If 
Next  six.  ...li 
Balance 3| 

Bottom  six.  .1} 

Next  three..  l| 

Next  six,  .  ..IJ 

One  each...,  2i,2f,3J,3| 

Balance 3i 


■■BAmJKK"  Stand* 

JU.  POULIBV 

Fesce 

"Bann 

ES-  SPECIA 

L  Poultry  Fence 

Height 

^B-r 

Design 
Number 

HeiEht 

ln..e,    1      M.«„ 

Inches 

Meters 

1012 

17 

.305 

10 

1318 

18 

.457 

13 

1318 

18 

,457 

13 

1624 

24 

.610 

16 

1624 

16 

2036 

20 

1936 

36 

.914 

19 

2348 

48 

1.22 

23 

2248 

48 

1.22 

22 

2660 

60 

1.52 

26 

2560 

25 

2972 

29 

72 

1,83 

28 

3284 

84 

2,13 

32 

nu 

84 

2,1,1 

31 

Top  and  bottom  horizontals, 

Inermediate  horizontals 

Jpright, , . 
^^Mcing  of 
Put  up  in  rolls  of  10  or  20  rods  {55 
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AMERICAN  GALVANIZED  HEXAGON 
POULTRY  NETTING 

Galvanized  Before  or  After  Weaving 


2-inch  Mesh 

Kuruishixl  with  4-inch.  2-inoh,  Po-i^ch,  l^^'-inch,  1 -inch  and  ^-inch  mesh. 

American  Pouhry  Nottinvr  is  made  from  specially  selected  steel  and  is 
tabricatixl  and  j;alvani/ixl  by  the  laiest  improved  processes.  It  rolls  out  flat 
and  sireicht^  out  oven.  The  rolls  are  compvict,  thus  saving  space  in  shipping 
and  su^a^e,  and  arc  jiuarant^wl  to  cv^ntain  the  full  length  of  150  lineal  feet 
,45.7-  mcters\ 

American  Poultry  Netting  is  trianufactured  in  the  folloiKing  standard 
widths:  i:.  IS.  :4.  A\  .^0.  4:.  4s<.  oO  and  71  inches  0.305,  0.457.  0.610,0.762. 
O.^U.  l.iH^r.  l.:W.  1.5:4  and  l.SJ^-.noters  . 

■t  :r.c:i  "-csh  is  i:;ai\v.:actuicvi  01  N».^s.  lo.  1 7.  IS,  l^  and  20  gauge  ^ire  (A  S.  & 
W.  S'l.^sv^  ;  :-;iv*i  -.'.ush  v^t  Nv^s.  U^.  IS.  W  a:;d  -V>  jrauge  ifcire:  IJ^inch  mesh 
c:  \os  -.S.  l^Vir.vl  :0  jiauj^o  \\i:o  I'^ff.vV.  :r.osh  of  Nos.  16,  17,  18.  19and20 
.:,v.:i:c  \\ ••..*.    I  -.r.ch  ■.'.vsh  vM"  Nv^s,  W  ar.vi  JO  s-ii:*:e  wire:  and  ?4-inch  mesh  of 

;\^-.  'wV.  ;\r. ',  ■.c.'.l.;:  >.  <vV  l\^;;U:  \  Nc::i'.*.j;  v.  a:a*v*^i:e,  which  will  be  furnished 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


"AMERICAN"  STEEL  FENCE  POSTS 

"American"  Steel  Fence  Posts  are  made  of  sheet 
steel,  heavily  coated  with  zinc,  inside  and  outside,  in 
the  form  of  a  tube,  with  tongues  which  may  be  bent 
upward  or  downward  and  by  means  o(  which  any 
wire  fence  (whether  ot  plain  or  barbed  wire,  or  woven) 
may  be  firmly  attached  to  the  posts  without  the  uae  of 
staples,  knot^ine  wires,  or  other  devices.  All  exposed 
fittings  are  zinc  coated. 

These  posts  are  light  in  weight  (thereby  reducing 
to  a  minimum  the  cost  of  transportation),  but  are  very 
durable  and  amply  strong  enough  (or  all  fencing 
purposes.  They  have  been  tested,  in  actual  use  under 
the  most  trying  conditions,  (or  upwards  o(  fi(teen  years 
and  have  been  found  thoroughly  reliable  and  satisfac- 
tory in  every  way. 

The  Line  Posts  are  made  of  No.  14>^  gauge  steel 
in  lengths  of  5,  6,  6i,  7,  7J,  8.  9,  10  and  11  feet  (1.524, 
1.829,  1.981,  2.134,  2,286,  2.438.  2.743,  3.048  and 
3.353m). 

The  End  and  Corner  Posts  are  furnished  complete 
with  necessary  fixtures,  and  are  made  of  No.  10  gauge 
steel,  in  lengths  of  7,  7j,  8,  9.  10  and  II  feet  (2.134, 
2.286,  2.438,  2.743,  3.048  and  3.353m),  and  ot  No.  12 
gauge  steel  in  lengths  of  7  and  8  feet  (2.134  and 
2.438m). 

Top  Ornaments  for  End,  Corner,  and  Line  Posts 
furnished  if  desired. 
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"American"  Steel  Fence  Posts, — Continued 
ANCHORING  ENDS  AND  CORNER  POSTS 

It  is  not  necessary  to  set  the  Line  Posts  in  Concrete;  they  may  b 
the  ground  by  driving  or  by  making  a  hole  for  the  post  and  thoroughly  ts 
The  End  and  Corner  Posts  should,  however,  always  be  set  in  concri 
anchored  as  shown  in  the  illustration  below: 


Each  End  Post  is  furnished  with  brace  collar,  brace  and  brace  foe 
each  Corner  Post  with  brace  collars,  two  braces  and  two  brace  feet,  a 
plete,  ready  to  set.  These  fixtures  are  included  in  the  price  of  the  pa 
in  shipping,  are  wired  to  the  post. 

For  further  )>articulars,  see  special  catalogue  of  ".American"  Steel 
Posts,  which  will  be  furnished  on  request. 

FENCE  TOOLS,  STRETCHERS,  ETC. 

\Ve  furnish  a  complete  line  of  Stretchers,  Splicers,  and  Fence  To 
eriviing  Wire  Fencing.  For  (larticulars.  see  special  catali^ues  of 
Wiff  Fi-iicing  and  llates. 
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AMERICAN  STEEL  GATES 

manufacture  a  number  of  types  of  steel  gates  all  of  which  are  made  with 
sized  steel  pipe  frames  with  a  wire  mesh  filling.  The  wire  filling  is  a 
nized  steel  fabric  specially  designed  for  the  purpose  and  securely  attached 
.  sides  to  the  pipe  frame.  All  splices  and  ends  are  covered  by  the  frame 
ig  the  contact  surface  smooth.  These  gates  have  great  strength  and 
ty  being  braced  in  all  directions  by  the  lateral  and  diagonal  cross  wires, 
mesh  has  a  2  inch  (51  m/m)  triangular  opening. 

pea  of  gates  we  manufacture  are  fully  described  and  illustrated  in  special 
c^es  of  Woven  Wire  Fencing  and  Gates  which  will  be  furnished  upon 
at.  These  types  include  Walk  Gates  with  plain  or  ornamental  tops, 
.e  Drive  Gates  with  plain  or  ornamental  tops,  Double  Drive  Gates  with 
.  or  ornamental  tops. 


Single  Drive  Gate,  used  with  American  Steel  Fence  Posts 
Made  also  with  ornamental  top 


Walk  Gate,  used  with  American  Steel  Fence  Posts 

Made  also  with  ornamental  top 
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GALVANIZED  TELEGRAPH  AND  TELEPHONE  WIRE 

There  are  three  standard  grades  of  Galvanized  Telegraph  and  Telephone 
Wire:  Extra  B.  B.  (E.  B.  B.),  Best  Best  (B.  B.)  and  Steel. 

Extra  Best  Best  is  the  highest  in  conductivity  and  therefore  has  the  lowest 
electrical  resistance.  The  physical  properties  are  established  at  the  highest 
practicable  standards.  This  grade  is  used  by  the  largest  tel^^aph  companies 
and  for  large  railway  systems.  It  is  also  used  to  a  considerable  extent  for 
telephone  lines. 

Best  Best  is  a  stronger  and  tougher  wire,  and  consequently  is  higher  in 
electrical  resistance.  It  is  confined  almost  entirely  to  telephone  service  in 
the  United  States,  but  is  used  extensively  for  telegraph  lines  in  other  countries. 

Steel  Grade  is  generally  considered  suitable  only  for  telephone  service  and 
chiefly  for  short  lines.  It  is  a  comparatively  high  strength  wire  with  a  high 
resistance. 

There  is  no  difference  in  the  spelter  coating  of  the  three  grades;  they  are 
all  galvanized  to  the  highest  commercial  standards  and  all  will  stand  the  same 
immersion  and  wrapping  tests.  The  diameters  shown  in  the  tables  are 
standard  and  the  weights  are  average,  i.  e.,  the  mean  between  minimum  and 
maximum  weights  due  to  diameter  variations.  It  is  impossible  to  draw  wire  to 
exact  size  and  the  diameters  are  subject  to  variations  as  follows: 

Sizes  4  to  11  inclusive 004  inch  over  or  under 

Sizes  12  to  14 003  inch  over  or  under 

Weights  and  strengths  vary  in  proportion  to  diameter  variations. 

PACKING 

Sizes  No.  10  B.  W.  G.  and  heavier  will  be  furnished  in  coils  consisting  of 
two  pieces  only,  pieces  being  joined  by  a  standard  twist  joint  and  carefully 
soldered  and  galvanized;  if  preferred  the  joints  will  be  electrically  welded. 
Sizes  lighter  than  No.  10  B.  W.  G.  will  be  furnished  in  coils  one-third  of 
which  may  consist  of  two  pieces  with  joints  as  described  above. 

Standard  coils  are  20}  inches  and  22  inches  inside  diameter  and  as  follows: 

Size  4 i  mile  (about  402  meters) 

Size  6 i  mile  (about  536  meters) 

Sizes  8  to  14  inclusive §  mile  (about  805  meters) 

Each  coil  is  bound  in  four  places  with  galvanized  steel  wire  with  a  tag 
attached  showing  size  and  grade.  Each  coil  has  a  metal  seal  bearing  the  name 
^  the  American  Steel  &  Wire  Company  as  a  guarantee  of  quaUtv. 
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Galvanized  Telegraph  and  Telephone  Wire. — Continued 

ELECTRICAL  AND  PHYSICAL  STANDARDS  OF 
GALVANIZED  TELEGRAPH  AND  TELEPHONE 
WIRE  COMMONLY  ORDERED  FOR  EXPORT 


1                        Diameter 

•Approximate  Weight 

B.  \V.  G. 

No. 

Inch 

Mils 

m/m 

Per  Mile, 

Per  1000 

Per  1000 

Per  1000 

Pounds 

Ft.,  Pounds 

Mtr.,  Lbs. 

Mtr..KU<» 

4 

.238 

238 

6.05 

798 

151 

495.9 

224.9 

6 

.203 

203 

5.16 

581 

110 

361.0 

163.8 

8 

.165 

165 

4.19 

384 

73 

238.6 

108.2 

9 

.148 

148 

3.76 

309 

59 

192.0 

87.1 

10 

.134 

134 

3.40 

253 

48 

157.2 

71.3 

11 

.120 

120 

3.05 

203 

38 

126.1 

57.2 

12 

.109 

109 

2.77  ■ 

168 

32 

104.4 

47.4 

14          J 

.083 

83 

2.11 

97 

18 

60.3 

27.4 

•The  approximate  weight  in  pounds  per  mile,  of  other  sizes  may  be  obtained  by  squaring  the 
diameter  expressed  in  mils  (1  mil  equals  .001  inch)  and  multiplying  by  .0141. 


Grade 


Ex.  B.  B. 
B.  B. 
Steel 


•Weight  per  Mile- 
Ohms  in  Pounds. 
Standard  Temperature 
68**  Fahr.,  20*»  C. 

5000  to  5200 
5600  to  6000 
6500  to  7000 


Breaking  Strength  Equals 

Weight  per  Mile 

Multiplied  by  Factors 

Given  Below 

2.5  to  2.8 
2.8  to  3.0 
3.0  to  3.5 


•The  resistance  per  mile  in  ohms  of  any  size  wire  is  obtained  by  dividing  the  weii^t  per 
mile-<4im  by  the  weight  of  the  size  in  pounds  per  mile. 


STANDARD  PHYSICAL  TESTS 


B.W.G. 
No. 


>  Number  of  Twists 
in  6  Inch  Length 

Ex.B.B. ,  BTbI  .  Steel  |  Ex.B.B. 


-  Per  Cent.  Elongation 
in  10  Inches 


4 

6 

8 

9 

10 

11 

12 

14 


15 
18 
21 
23 
26 
28 
30 
35 


12 
15 
18 
20 
23 
25 
26 
32 


10 
12 
14 
16 
17 
17 
18 
23 


10 
12 
15 
15 
15 
15 
15 
15 


B.B. 


Steel 


8 
10 
15 
15 
15 
15 
15 
15 


6 
8 
10 
10 
10 
10 
10 
10 


'  Number  of  Bends 


Ex.B.B.  I  B.B. 


7 
11 
15 
17 
18 

9 
11 
13 


t 


5 

7 

11 

13 

15 

8 

9 

11 


Steel 


1 
5 
9 
11 
12 
3 
5 
9 


1.  Torsion — The  number  of  twists  a  test  piece  of  6  inches  free  length 
l>etween  grips  will  stand  before  splitting  or  breaking.  The  piece  is  gripped  in 
two  vises,  one  of  which  revohes  at  a  speed  not  exceeding  one  revolution  per 
second.  The  twists  are  counted  by  means  of  a  line  dra\kTi  in  ink  along  the 
test  piece.  The  full  numlx^r  of  twists  must  be  visible  between  the  grips  in  the 
form  of  a  spiral,  fractions  are  not  considered. 

2.  Ehngaiion — The  jx^rcentum  elongation  in  a  test  piece  10  inches  free 
length  between  grips. 

3.  Btnds — The  numlxT  of  U^nds  a  test  piece  will  stand  before  breaking. 
The  piive  may  Ih^  any  length  convenient  for  testing.  The  bending  test  will  be 
made  as  follows: 
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Galvanized  Telegraph  and  Telephone  Wire. — Continued 

The  piece  is  gripped  between  the  jaws  of  a  vise,  the  jaws  rounded  to 
a  radius  set  forth  further  on.  When  gripped  the  piece  will  be  perpen- 
dicular to  the  jaws.  It  is  then  bent  down  to  horizontal,  i.  e.  through 
90  degrees,  this  bend  not  being  counted.  The  piece  is  then  given  a 
full  bend,  through  180  degrees  to  horizontal,  this  bend  counting  one, 
and  so  on.     The  jaws  of  the  vise  will  be  rounded  to  a  radius  of, 

For  sizes    4  to  10  inclusive 0.394  inch 

For  sizes  11  to  14  inclusive 0.197  inch 

specifications  for  Galvanizing  of  Telegraph  and  Telephone  Wire: 

The  wire  shall  be  well  galvanized  in  accordance  with  the  following  specifi- 
cations: 

The  galvanizing  shall  consist  of  a  continuous  coating  of  pure  zinc  of  practic- 
ally uniform  thickness,  and  so  applied  that  it  adheres  firmly  to  the  surface 
of  the  wire.  No.  12  B.  W.  G.  and  coarser  sizes  of  wire  shall  be  capable  of 
^withstanding  the  following  test : 

Testing  Solution:  A  standard  solution  shall  be  prepared  by  selecting 
crystals  of  commercial  sulphate  of  copper  which  are  clean  and  have  a  clear  blue 
color,  and  dissolving  them  in  lukewarm  water.  The  solution  shall  be  allowed 
to  stand  for  at  least  twelve  hours  with  occasional  stirring.  Some  undissolved 
crystals  should  remain  at  the  bottom  of  the  vessel  at  the  end  of  this  time.  The 
solution  shall  be  neutralized  by  the  addition  of  an  excess  of  cupric  oxide.  The 
neutralized  solution  shall  then  be  filtered  before  using.     (See  note  below). 

Method  of  Testing:  Samples  of  wire  previously  cleaned  with  gasoline  or 
benzine  shall  be  immersed,  to  a  distance  of  at  least  four  inches,  in  a  glass  vessel 
containing  not  less  than  one  pint  of  the  standard  solution  and  allowed  to  re- 
main for  one  minute.  They  shall  then  be  removed,  washed  in  clean  water  and 
wiped  dry  with  soft  cotton  cloth  or  waste.  This  process  shall  be  repeated 
three  times,  making  four  immersions  in  all. 

Note. — A  saturated  solution  of  sulphate  of  copper  thus  prepared  should 
have  a  specific  gravity  of  1.186  at  a  temperature  of  65  degrees  F.  In  case  of 
No.  14  B.  W.  G.  wire,  the  fourth  immersion  shall  be  of  one-half  minute  dura- 
tion instead  of  one  minute. 

The  temperature  of  the  solution  during  the  test  shall  not  be  above  60 
degrees  F.  or  below  56  degrees  F.  (15.6  degrees  C. — 13.3  degrees  C). 

Not  more  than  seven  samples  of  wire  shall  be  immersed  at  one  time,  and 
no  solution  shall  be  used  for  more  than  one  set  of  four  immersions. 

If  a  bright  copper  deposit  appears  on  the  steel  after  the  fourth  immersion, 
thus  indicating  that  the  wire  is  exposed,  the  galvanizing  of  the  lot  of  wire  rep- 
resented by  the  samples  shall  be  considered  faulty.  Copper  deposits  on  zinc  or 
within  one  inch  of  the  cut  end  shall  not  be  considered  cause  for  rejection. 

The  galvanized  wire  shall  stand  wrapping  around  a  cylindrical  bar  with  a 
diameter  twelve  times  the  diameter  of  the  size  under  test  without  causing  the 
zinc  to  peel  or  flake  off. 


^^ UNITED  STATES  STEEL  PRODUCTS  COMPANY 


WIRE  ROPES  AND  STRANDS 

yVt  furnish  Wire  Rope,  Strands  and  Cords  for  all  purposes,  made  of  American 
fO^t  Crucible  Cast  Steel,  Extra  Strong  Crucible  Cast  Steel  and  Plow  Steel; 
i\§0  Improved  Plow  Steel,  our  "Monitor"  Brand. 

Below  we  give  a  list  of  the  usual  varieties  and  sizes  manufactured,  and  on 
the  following  pages  a  description  of  the  various  types  of  construction,  with 
particulars  of  sizes,  weights,  approximate  breaking  stresses,  etc.,  of  some  of 
the  principal  types  of  Wire  Rope  usually  furnished.  For  further  particulars, 
see  special  Wire  Rope  Catalogue,  furnished  on  request. 

Transmission,  Haulage  and  Standing  Rope,  A  to  1  J^-in.  diameter. 

Flattened  Strand  Haulage  and  Transmission  Rope,  J^  to  1  J^-in.  diameter. 

Standard  Hoisting  Rope,  }4  to  2Ji-in.  diameter. 

Extra  Flexible  Hoisting  Rope,  Ji  to  IJ^-in.  diameter. 

Special  Flexible  Hoisting  Rope,  ^  to  2  Ji-in.  diameter. 

Marlin  Clad  Wire  Rope. 

Steel  Clad  Hoisting  Rope. 

Flattened  Strand  Hoisting  Rope,  5^  to  2Ji-in.  diameter. 

Non-Spinning  Hoisting  Rope,  H  to  1  J^-in.  diameter. 

Galvanized  Ship's  Rigging  and  Guy  Ropes,  A  to  IJ^-in.  diameter. 

Galvanized  Yacht  Rigging,  A  to  1  }i-in.  diameter. 

Galvanized  Running  Rope,  A  to  lA-ii*«  diameter. 

Galvanized  Steel  Hawsers  and  Mooring  Lines,  Ji  to  2  ^-in.  diameter. 

Galvanized  Deep  Sea  Towing  Hawsers,  Ji  to  25^-in.  diameter. 

Galvanized  Cables  for  Suspension  Bridges,  1  Ji  to  2Ji-in.  diameter. 

Galvanized  Mast  Arm  Ropes,  14  to  J^-in.  diameter. 

Tiller  or  Hand  Ropes,  Ji  to  1-in.  diameter. 

Aeroplane  Strand  and  Cord,  ^  to  A-in.  diameter. 

Flexible  Aeroplane  and  Motor  Boat  Cord,  A  to  ^-in.  diameter. 

Sash  Cord,  A  to  J^-in.  diameter. 

Galvanized  Steel  Strand,  7-ply,  A  to  ^i-in,  diameter. 

Track  Strand  for  Aerial  Tramways,  ?8  to  23-2-1^.  diameter. 

Locomotive  Switching  Ropes,  fitted  complete. 

Ballast-L'nloader  Cables,  fitted  complete. 

Elxtra  Flexible  PuUing-in  Cables. 

Drilling  and  Sand  Lines  for  Oil  Wells. 

Flat  Wire  Ropes»  *s  and  f  2-in.  thick,  by  2  to  7-in.  \^*ide;  wider  and  thicker 
ropes  to  order. 

Special  Iron,  Steel,  Crucible  Cast  Steel,  Plow  Steel  or  Special  Steel  Ropes, 
to  order,  gah-anized,  bright,  coppered,  tinned. 

Wire  Rope  Fittings  of  all  kinds  and  sizes,  see  Wire  Rope  Catalogue  for 
particulars. 
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Wire  Ropes  and  Strands. — Continued 

TYPES  OF  WIRE  ROPE 

The  forms  of  construction  of  the  standard  types  of  wire  rope  are  illustrated 
dow: 

Haulage,  Transmission  and  Standing  Rope  Construction 

Composed  of  6  strands,  7  wires  each.  Used  principally 
for  mine  haulage,  transmission  of  power,  ships'  rigging, 
guys  and  similar  purposes.  Also  used  for  suspension 
bridges,  in  which  case  a  wire  center  is  substituted  for  the 
regular  hemp  center. 

Large  sizes  of  ships'  rigging,  guy  ropes,  etc.,  are  some- 
'^^^ZSP        times  constructed  of  6  strands,  12  wires  each. 

Standard  Hoisting  Rope  Construction 

Composed  of  6  strands,  19  wires  each.  This  rope  com- 
bines flexibility,  strength  and  durability.  It  is  com- 
monly used  on  elevators,  mine  hoists,  cargo  and  coal  hoists, 
derricks,  conveyors,  cable  railways,  and  the  like. 

Extra  Flexible  Hoisting  Rope  Construction 

Composed  of  8  strands,  19  wires  each. 

Used  on  derricks,  coal  handling  machinery,  pile  drivers, 
steam  shovels  and  for  tubing  and  casing  lines  in  oil  dis- 
tricts. 

Extra  Flexible  Monitor  Plow  Steel  Hoisting  Rope  is 
used  where  the  greatest  tensile  strength  in  an  8  strand  rope 
is  necessary  for  a  given  size  of  rope  to  pass  over  small 
drums  or  sheaves. 

Special  Flexible  Hoisting  Rope  Construction 

Composed  of  6  strands,  37  wires  each.  This  rope  pos- 
sesses extreme  flexibility  and  strength.  It  is  used  prin- 
cipally on  large  cranes,  derricks  and  dredges.  Our  deep 
sea  towing  hawsers  are  also  of  this  construction. 

Running  Rigging  Construction 

Composed  of  6  strands,  12  wires,  each  strand  having  a 
hemp  center.  Rope  of  this  character  is  very  flexible  and 
is  used  principally  for  running  rigging  on  ships. 
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HOW  TO  ORDER  WIRE  ROPE 

Use  the  exact  terms  of  description  given  in  catalogue  for  each  j-ope,.  stating 
quality,  number  of  strands,  wires  in  the  strand,  and  whether  hemp  core,  or 
wire  center;  size,  in  diameter  or  circumference;  and  length. 

In  ordering  rope  fitted  with  thimbles,  sockets,  or  hooks,  state  the  length 
from  pull  of  thimble,  socket  or  hook,  to  end  of  rope.  .  If  there  are  fittings  in 
both  ends,  state  length  of  rope  from  pull  to  pull  of  fittings. 

When  doubtful  as  to  the  material  to  be  used,  the  conditions  under  which 
the  rope  is  to  operate  should  be  given,  or  sample  submitted,  in  order  that  the 
proper  quality  and  construction  may  be  furnished. 

WTien  possible,  a  rough  sketch  showing  size  and  position  of  sheaves,  and 
maximum  load  in  pounds  upon  the  rope,  should  be  sent  with  inquiry  or  order. 

When  ordering  rope  for  elevators,  state  whether  Hoisting,  Counterweight 
or  Hand  Rope  is  wanted. 

STANDARD  BREAKING  STRESSES 

The  approximate  breaking  stresses  shown  in  the  following  tables  are  the 
standard  strengths  adopted  May  1,  1910,  by  the  wire  rope  manufacturers  of 
the  United  States  of  America.  They  are  based  upon  the  average  results 
:  obtained  by  actual  tests  applied  to  a  large  number  of  specimens.  In  former 
editions  of  this  catalogue,  the  approximate  breaking  stresses  shown  in  the  wire 
rope  tables  were  based  upon  the  aggregate  strengths  of  the  wires  forming 
the  rope,  disregarding  the  loss  of  strength  resulting  from  the  process  of  twisting 
which  was  the  usual  method  of  calculation  at  that  time.  The  real  strength  of 
the  rope  has  in  no  case  been  diminished,  but  the  new  method  of  calculation 
has  been  adopted  with  the  result  that  the  figures  now  shown  are  more  nearly 
correct  and  reliable  than  those  given  in  former  editions. 

SAFE  WORKING  LOADS 

The  working  loads  for  hoisting  and  haulage  ropes  should  not  exceed  one- 
fifth  the  ultimate  or  breaking  stress  of  the  rope.  The  working  load  for  stand- 
ing or  guy  rope,  however,  may  be  somewhat  exceeded.  For  shafts  and  eleva- 
tors, where  human  life  is  at  stake,  the  working  load  should  be  one-seventh  or 
one-tenth  the  strength  of  the  rope. 
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IRON  HOISTING  ROPE 

Nineteen  Wires  to  the  Strand,    Six  Strands — One  Hemp 
Core 


Diatr 

...r 

Appraximau 

A           ■      t 

D.?iT^.^'ve 

ienmce 

BreakmE  Stress 

vised 

Per 

m/m 

InchM 

m/m 

Po™r,ds 

Kilos 

Feel 

Meters 

2! 

70 

8 

219 

11.95 

17.78 

111 

10070( 

17 

5.18 

64 

200 

y  85 

14  ftfi 

»2 

83451 

15 

4,57 

57 

181 

8  no 

11   911 

77 

653W 

14 

4.27 

51 

159 

6.30 

9  ,S7 

55 

4990< 

17 

3.66 

H 

48 

453S( 

12 

3.66 

11 

.44 

140 

4,85 

7.22 

44 

39900 

11 

3.35 

U 

41 

34500 

10 

3.05 

38 

4T 

121 

,1  ,S,S 

,S  78 

33 

29951 

9 

2.74 

35 

4 

108 

3.00 

4  47 

28 

2540( 

8  5 

2.59 

32 

22. f 

2070< 

11 

29 

3* 

89 

2.00 

2.98 

18.6 

16850 

7 

2,13 

1 

25 

14.5 

13150 

6 

1-83 

22 

2f 

70 

1   7(1 

1   79 

11   > 

1070( 

5.5 

1.68 

19 

2] 

57 

0  89 

1  .17 

«  1 

770( 

4  5 

1.37 

16 

4 

A 

14 

u 

44 

0.50 

0.74 

4.7 

4250 

3.5 

1.07 

i 

13 

3550 

3 

0-91 

11 

H 

32 

(1  30 

0  4,S 

2  < 

265t 

2.75 

0.84 

9.5 

29 

0  77 

n  ,1,1 

2.^ 

220( 

7.  75 

0.69 

I 

8 

0.15 

0.22 

1.5 

135( 

2 

0.61 

t 

6 

* 

19 

0.10 

0.15 

1.1 

1000 

1.51 

0.46 

For  proper  working  loads,  see  page  85. 

The  wires  in  this  rope  being  of  the  best  quality  of  iron,  are  soft,  tough 
3nd  pliable.  This  rope  is  especially  adapted  /or  elevator  service  and  ma>- 
31S0  be  used  for  general  hoisting  and  running  purposes  where  high  tensile 
strength  and  resistance  to  abrasion  are  not  essential.  It  is  also  used  for 
iiansmission  of  power  where  pulleys  are  smaller  than  standard. 

Furnished  witn  wire  core  at  an  advance  in  price. 


For  proper  working  loads,  see  page  85. 

PLOW  STEEL 
MARLIN  CLAD  WIRE  ROPE 

-Nineteen  Wike9  to  thb  Strand.    Five  Strands — One  Hemp  Core 


For  prtiper  wt^king  loads,  see  page  85. 

uia-constractione  of  Mariin  Clad  Rope  made  to  order. 
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SPECIAL  FLEXIBLE  HOISTING  ROPE 

TaiRTY-SEVKN  WlRBS  TO  THE  STRAND— SiX  STRANDS ONE  HEMP  CORE 


This  rope  is  composed  of  6  strands  of  37  wires  each,  laid  around  a  hemp 
CMC.  It  is  a  very  flexible  rope  and  much  used  on  cranes  and  similar  machinery 
There  sheaves  are,  of  necessity,  rather  small.  Its  wires  are  smaller  than  in  the 
frstrand  19-wire  rope  and  consequently  will  not  stand  as  much  abrasive  wear. 
I  very  efficient  rope  because  a  little  over  50  per  cent  of  the  wires— and 
conseqjently  over  50  per  cent  of  the  strength — are  in  the  inner  layers  of  the 
tlrand,  protected  from  abrasion.  This  explains  its  particular  advantage  in 
addition  to  its  flexibility.  Hoisting  rope  larger  than  1^  inches  is  usually 
nude  of  6  strands  of  37  wires  each,  rather  than  of  6  strands  of  19  wires. 

Special  Flexible  Hoisting  Rope  is  made  in  five  grades: 

1.  Crucibk  Qui  Steel. 

2.  Extra  Strong  Crucible  Cast  Steel. 

i.   Special  Flexible  Crane  Rope  (price  same  as  Plow  Sleel). 

4.  Plow  Steel. 

5.  Monitor  or  Improved  Plovi  Sleel  and  Tico  Special. 

Special  FUxtbU  Crane  Rope. — This  is  composed  of  6  strands  of  37  wires  to 
the  strand,  with  a  hemp  center,  is  sold  from  the  plow  steel  list  and  is  especially 


I  elect  ri< 


Note. — The  term  "Special  Flexible"  means  6  strands,  37  wires  each,  i 
hemp  core.     The  words  "Extra  Flexible"  mean  8  strands,  19  wires  each,  t 
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SPECIAL  FLEXIBLE  CRUCIBLE  CAST  STEEL 
HOISTING  ROPE 


1 

Diamet, 

Dianwtcr 

\  CiKumti;r«ic» 

■^T^iT' 

Bnakms  Stress 

Dnimi 

Adviw 

1 

Per 

PtT 

Tons  of 

llKh«| 

ro  m 

'  '■"^'^ 

Foot. 
Pounds 

Mciet, 

Kil« 

1000 

P«lDd> 

Kilos 

Fe« 

' 

2» 

70 

'    8*8 

219 

11.95 

17.78 

200 

181450 

2H 

M 

i  ";s 

200 

9.85 

14.66 

160 

145150 

iU 

181 

8. 

11.90 

125 

113400 

51 

61* 

150 

6.30 

9.58 

105 

95250 

Hi 

IS 

146 

5.55 

8.26 

94 

85300 

III 

44 

5't. 

UO 

4.S5 

7.22 

84 

76200 

l*s 

41 

4.15 

6.18 

71 

64400 

1.4 

.>S 

4*4 

l3l 

5.55 

5.28 

65 

57150 

3^75 

4>4 

10* 

3. 

4.46 

55 

49900 

3.5 

1^* 

.i> 

4 

102 

2.45 

5.65 

45 

40800 

3.2 

■I'j 

S9 

2. 

34 

30S50 

2.83 

.1 

76 

1.5S 

155 

29 

26300 

2.5 

,',> 

2*t 

70 

1.20 

1.79 

23 

20850 

2.16 

i'* 

0.f« 

17.5 

13900 

1.83 

51 

0.C.2 

0^92 

11.2 

10150 

1.75 

A 

14 

44 

0.50 

0.74 

9.5 

8600 

1.5 

i' 

.IS 

0.,W 

0.5S 

7.15 

6600 

1.33 

^ 

l». 

•U 

0.50 

0.45 

5.5 

5000 

1.16 

*< 

0.5 

2» 

0,22 

0-55 

4.2 

3800 

1. 

Ro(>tf  oi  ;hi*  .\insi  nun  ii'ii  nuy  bo  us*d  for  general  hoisting  work 
loadj  div  ;^:t>l<.T.tU'  .ini)  whrre  shejvi-.f  jre  $m^l.  It  is  a  stronger  conitr 
than  she  o\:r.)  tlcxiblo.  but  ainiowhji  ni.wv  expensi^-e,  and  its  «-ires  w 
sijnd  j$  r.-.;:ih  jhrasiiin  ;isthcP\  1** o.*nMnictwn. 
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SPECIAL  FLEXIBLE  PLOW  STEEL 
HOISTING  ROPE 


D-        1      of 

meter 

Appro 

Ap 

Drum  or 

ClKTun, 

ference 

feeght 

Bt^ 

ingStiew 

Sbsve 

Advtaed 

P« 

Per 

Ton.  of 

m/m 

Inches 

m/m 

Foot. 
Poundg 

MrtM, 

2000 

Kilos 

Fe 

et      Meter* 

70 

8H 

219 

11.95 

17.78 

265 

240400 

64 

200 

9.85 

14.66 

214 

194100 

57 

181 

8. 

11.90 

175 

158750 

51 

159 

6.30 

9.38 

130 

118000 

48 

146 

S.SS 

8.26 

119 

108000 

44 

140 

4.85 

7.22 

108 

98000 

41 

127 

4.15 

6.18 

90 

81650 

38 

121 

3.55 

5.28 

80 

72500 

3^ 

5    i.ii 

35 

108 

3. 

4.46 

68 

61700 

3. 

1.07 

32 

102 

2.45 

3.65 

55 

49900 

3. 

0.98 

29 

3H 

89 

2. 

2.98 

44 

39900 

2. 

3      0.86 

25 

76 

1.58 

2.35 

35 

31750 

2. 

0.76 

22 

2j| 

70 

1.20 

1.79 

27 

24500 

2. 

6     0.66 

19 

57 

0.89 

2.32 

21 

19000 

I. 

3      0.56 

16 

51 

0,62 

0.92 

14 

12700 

5      0.53 

14 

IS 

44 

0.50 

0.74 

11.5 

10400 

1. 

0.46 

13. 

38 

0.39 

0.58 

9.25 

8400 

3      0.41 

11 

32 

0.30 

0.45 

7.2 

6500 

6     0.35 

9.5 

m 

29 

0.22 

0.33 

5.1 

4600 

1. 

0.30 

>roper  working  loads,  see  page  85. 

;  of  this  construction  is  largely  used  on  electric  traveling  cranes,  dredges, 
liUr  machinery,  where  loads  are  heavy  and  sheaves  are,  of  necessity. 
This  rope  is  very  efficient  and  gives  excellent  service  where  conditions 
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FLATTENED  STRAND  CRUCIBLE   ^^or 
CAST  STEEL  HOISTING  '^^ 

ROPE 


:::: 


Type  A 


Type 


Type  A — 5  strands,  28  wires  to  the  strand,  one  hemp  core. 


Type  B — 6  strands,  25  wires  to  the  strand,  one  hemp  core. 


leter 

Type  A 

TypeB 

— 1 

Diame 

Dian 

Approximate 
Weight 

Approximate 
Breaking 
Stress 

Appiroximate 
Weight 

Approximate 

Breaking 

Stress 

Drur 
Shes 
Advi 

Per 

Per 

Tons 

Per 

Per 

Tons 

Ins. 

m/m 

Foot, 

Meter, 

of  2000 

Kilos 

Foot, 

Meter. 

of  2000 

Kilos 

Feet 

^ 

Lbs. 

Kilos 

Lbs. 

Lbs. 

Kilos 

Lbs. 

* 

2i 

57 

8.00 

11.90 

133 

120700 

9.20 

13.69 

146 

132450 

8i 

2 

51 

6.30 

9.38 

106 

96150 

7.25 

10.79 

117 

106150 

8 

1} 

44 

4.85 

7.22 

85 

77100 

5.60 

8.33 

94 

85300 

7i 

If 

41 

4.15 

6.18 

72 

65300 

4.75 

7.07 

79 

71650 

6i 

IJ 

38 

3.55 

5.28 

64 

58050 

4.00 

5.95 

70 

63500 

5J 

li 

35 

3.00 

4.46 

56 

50800 

3.45 

5.13 

62 

56250 

5i 

li 

32 

2.45 

3.65 

47 

42650 

2.80 

4.17 

52 

47150 

5 

U 

29 

2.00 

2.98 

38 

34450 

2.30 

3.42 

42 

38100 

4i 

1 

25 

1.58 

2.35 

30 

2725011.80 
2085(^1.38 

2.68 

33 

29950 

4 

i 

22    , 

1.20 

1.79 

23 

2.05 

25 

22700 

3i 

1 

19    • 

0.89 

1.32 

17.5 

1590011.00 

1.49 

19.3 

17500 

3 

1 

16 

0.62 

0.92 

12.5 

11350!  0.72 

1.07 

13.8 

12500 

2\ 

A 

14 

0.50 

0.74 

10 

905(^0.58 

0.86 

11 

10000 

If 

i 

13 

0.39 

0.58      8.4 

760010.45 

0.67 

9.3 

8450 

u 

For  proper  \^-orking  loads,  see  page  85. 

.Also  made  in  IRON,  EXTR.\  STRONG  CRUCIBLE  CAST  STEEL 
MONITOR  PLOW  STEEL    qualities;     for    particulars,    see    special 
Rope  catalogue. 
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STEEL  CLAD  HOISTING  ROPE 

6  Strands— 19  Wires  to  the  Strand— 1  Hemp  Core 
6  Strands — 37  Wires  to  the  Strand — 1  Hemp  Core 
6  Strands — 61  Wires  to  the  Strand — 1  Hemp  Core 


Steel  Clad  Ropes.  Are  made  in  three  constructions  (or  the  purpose  of 
ruring  different  d^rees  of  flexibility.  These  constructions  are  the  6  x  19, 
[  37  and  6  x  61  types,  each  o(  which  is  (urnished  in  four  grades: 

1.  Crucible  Cast  Steel. 

2.  Extra  Strong  Crucible  Cast  Steel. 

3.  Flow  Steel. 

4.  Monitor  or  Improved  FloV)  Steel. 

The  flat  strips  of  steel  which  are  wound  spirally  around  each  of  the  six 
rands  composing  the  rope,  give  it  additional  wearing  surface  without  sacrific- 
g  the  flexibility  in  any  way.  When  the  outer  flat  steel  winding  is  worn 
rough  in  service,  a  complete  hoisting  rope  remains,  with  unimpaired  strength, 
le  flat  strip  having  served  to  protect  the  inner  wires  from  all  wear  up  to  this 
lint.    The  worn  Hat  strips  naturally  crowd  down  between  the  strands  of  the 

Eand  In  this  manner  they  provide  additional  wearing  surface  for  the  rope 
e  it  runs  over  sheaves  or  arums. 
These  ropes  are  designed  to  meet  very  severe  conditions  of  service.  The 
Kreased  life  obtained  by  the  use  of  steel  clad  rope  easily  offsets  any  increased 
irat  cost.  In  many  places  where  conditions  are  suitable,  additional  service 
if  from  50  to  100  per  cent  is  frequently  obtained. 
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AMERICAN  NON-SPINNING  HOISTING  ROPE 

18  strands,  7  wires  each,  one  hemp  core 
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AERIAL  WIRE  ROPE  TRAMWAYS 

(Aerial  Transporters — ^Wire  Ropeways) 

We  design  complete  plants  for  the  following  purposes: 
Transportation  of  ores,  stone,  coal,  timber,  agricultural  products,  material 
loose  or  in  bags,  barrels  or  boxes,  and  semi-finished  articles  of  manufacture. 
Removal  of  mine  or  quarry  wastage,  slag,  ashes,  etc. 
of  storage  piles, 
tion  of  finished  and  semi-finished  articles  between  buildings  or 
buildings  in  industrial  plants, 
iportation  of  passengers. 
Designs  and  estimates  furnished,  for  which  purpose  intending  purchasers 
should  supply  us  with  profile,  statement  of  hourly  capacity,  and  weight  per 
cubic  foot  or  dimensions  of  material  to  be  handled.     Tramways  may  develop 
or  require  power  in  their  operation.     Inquiries  should  state  the  kind  of  power 
available  and,  if  electric,  the  characteristics  of  the  current. 
The  following  equipment  is  supplied  with  Aerial  Tramways : 
Track  Cables:  Locked  coil,  locked  wire  or  smooth  coil,  with  couplings  and 
fittings. 
Traction  Rope:  Transmission  rope. 

Carriers:  Carriages  (trolleys)  with  hangers,  buckets  or  receptacles  of 
special  design,  compression  grips. 

For  Supports:  Saddles,  bearings,  rollers,  guides.  For  wooden  structures 
we  furnish  working  drawings,  timber  lists,  bolts  and  washers.  Structural  steel 
furnished  when  required. 

For  Terminals:   Driving  sheaves,  guide  sheaves,  shafts,  bearings,  gears, 
tension  mechanism,  power  connections,  anchorage  fittings,  rails,  automatic 
attachers  and  detachers,  chutes,  bolts,  etc. 
Complete  Working  Drawings. 

Tools:  For  coupling  and  splicing  cables  and  traction  ropes. 
When  Necessary :   Reverse  preventers,  speed  indicating  alarm,  brakes, 
automatic  braking  devices,  track  scales,  oilers  for  cables  or  traction  rope,  etc., 
telephones. 
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TsACK  Cables  foe  Aerial  Tramways. — Continued 


Smooth-Coil  Aerial  Tramway  Track  Cable 


MOtr 

Numbtr 

w 

eight 

Strand 

Crucible  Steel 

steel 

P^r 

Per  100 

Too.  of 

Tonaof 

iKllS 

mim 

Meiers. 

PordB 

Kilos 

Pouods 

Kilos 

64 

91 

1310 

1950 

285.00 

258500 

335.00 

303900 

57 

91 

1036 

1542 

233.00 

211400 

266.00 

241300 

54 

91 

935 

1391 

204.00 

185000 

240.00 

217700 

51 

61 

840 

1250 

185.00 

167800 

218,00 

197800 

48 

61 

728 

1083 

161.00 

146000 

189.00 

171500 

44 

61 

659 

981 

145.80 

132300 

171.00 

155100 

41  . 

61 

563 

838 

124,00 

112500 

146.00 

132500 

1 

38 

37 

488 

726 

108.40 

98300 

127.50 

115700 

35 

37 

401 

597 

88.80 

80500 

105.00 

95300 

32 

37 

323 

481 

71.80 

65100 

84.60 

76800 

29 

37 

270 

402 

60.00 

54400 

70.70 

64100 

25 

19 

220 

327 

49.20 

44600 

58.00 

52600 

22 

19 

169 

251 

37.60 

34100 

44.40 

40300 

19 

19 

124 

185 

27.60 

25000 

32.50 

29500 

16 

19 

86 

128 

19.20 

17400 

22.30 

20200 

The  above  table  gives  the  approximate  strength  of  two  different  grades 
"(track  strand  for  wire  rope  tramways,  which  are  now  in  very  general  use  for 
iransporting  a!l  kinds  of  material,  for  loading  and  unloading  vessels,  excava- 
ling,  etc.  These  qualities  of  steel  have  been  found  the  best  (or  this  particular 
purpose.  This  strand  presents  a  comparatively  smooth  surface  for  the 
iravelers  to  run  upon.  The  plow  steel  quality  affords  the  greatest  strength 
wth  the  least  weight — a  very  important  advantage,  especially  in  long  spans. 
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GALVANIZED  WIRE  ROPE 

Used  for  all  standing  rope  purposes.  The 
advantages  of  using  galvanized  rope  are  readily 
apparent  in  all  cases  where  exposure  to  the 
weather,  constant  or'  periodical  moisture,  etc., 
are  among  the  conditions  of  use. 

The  same  qualities  of  iron  and  steel  are  used  in 
the  galvanized  rope  as  in  the  ungalvanized. 

The  galvanizing  is  done  by  special  patented 
processes,  which  secure  the  most  perfect  adhesion 
of  the  zinc  to  the  metal.  It  does  not  crack,  chip 
nor  flake,  the  weatherproof  coating  being  practic- 
ally a  part  of  the  wire  itself. 

On  the  following  pages  we  give  particulars  of 
the  sizes,  weights,  approximate  breaking  stresses, 
etc.,  of  some  of  the  principal  types  of  galvanized 
rope  and  strand  usually  furnished.  For  further 
details  and  information,  see  special  Wire  Rope 
catalogue. 


Ho 
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GALVANIZED  STEEL  CABLES  FOR  SUSPENSION 

BRIDGES 

Composed  of  Six  Strands,  with  Wire  Center 
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SPRINGS 

American  Steel  &  Wire  Company  manufacture  every  variety,  shape 
of  Extension,  Compression,  Torsion  and  Flat  Springs  made  from  Steel 
n  the  following  pages  are  illustrated  a  few  of  the  most  usual  styles, 
by  a  list  of  the  varieties  and  sizes  regularly  manufactured.  Modifi- 
f  these  shapes  and  sizes  can  be  made,  when  required^in  sufficient  quan- 
special  springs  can  be  manufactured  to  order  to  me^t  special  require- 
For  further  details,  see  special  Spring  Catalogue,  wjiich  will  be  fur- 
i  request. 

ering  Springs,  or  requesting  quotations,  it  is  most  important  that 

ications  should  be  clear  and  definite.     Whenever  possible,  a  SAM  PLE 

is    required    SHOULD  ACCOMPANY  THE  ORDER  OR  IN- 

but  if  this  is  not  practicable,  A    SKETCH     OF     THE     SPRING 

D  BE  SENT  TO  US,  and  the  undermentioned  particulars  stated: 


R  Extension  Springs: 

of  Wire — either  the  gauge 

(always  stating  what  gauge 

:),  or  the  exact  diameter  in 

of  an  inch  or  in  millimeters. 

le  diameter  of  spring. 

h  of  coil  (see  illustration). 

h  over  all  (see  illustration). 

of  ends,  and  whether  loops 
3,  parallel  or  at  right  angles. 

far  spring  is  to  be  extended 
h  what  weight  or  power. 


For  Compression  Springs: 

Gauge  of  Wire — either  the  gauge 
number  (always  stating  what  gauge 
is  meant),  or  the  exact  diameter  in 
decimals  of  an  inch  or  in  millimeters. 

Inside  diameter  if  Spring  works  on 
a  rod. 

Outside  diameter  if  Spring  works  in 
a  hole.  • 

Length. 

Pitch,  or  number  of  coils. 

Ends — whether  plain,  squared, 
ground,  or  squared  and  ground. 

Distance  to  be  compressed,  and 
with  what  weight  or  power. 

Always  state  size  rod  on  which,  or 
size  hole  in  which,  the  Spring  works. 
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CUSHION  SEAT  SPRINGS 


Knotted  One  End  Knotted  Both  Ends 

CUSHION  BACK  SPRINGS 


Knotted  One  End  Knotted  Both  Ends 

STAPLES  AND  HANFORD  SPECIAL  HALF  SEAT 

SPRINGS 
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Springs. — Continued 
(See  Special  Spring  Catalogue  for  further  details) 

FURNITURE  AND  UPHOLSTERY  SPRINGS 

Japanned  or  Coppered,  Plain  or  Knotted  Ends 


No. 

00 —  3  inches  high, 

lyi  center, 

No.  11 

No. 

0 —  4  inches  high, 

1 J^  center, 

No.  11 

No. 

1 —  6  inches  high. 

IJi  center. 

No.  11 

No. 

2 —  8  inches  high. 

1  ^  center, 

No.  10     ' 

No. 

3 —  9  inches  high. 

1  Ji  center. 

No.  10     ' 

No. 

4 — 10  inches  high. 

2      center. 

No.   9M^ 

No. 

5 — 11  inches  high, 

2}4  center, 

No.    9     ^ 

No. 

6 — 12  inches  high. 

2}4  center. 

No.    9     1 

Above  are  standard  sizes  and  gauges.  Any  other  size  or  gauge  prom 
furnished. 

Lounge  Springs,  plain  or  knotted,  round,  square,  oblong  and  diamond. 
Pillow  Springs,  regular  sizes,  4,  5,  6  and  7  inches  high  of  12,  13,  14,  IS 
16  gauge;  special  sizes  and  gauges. 

Bed  Springs,  6J^  inches  high,  10 J^  and  11  gauge;  specials. 

Solid  Comfort  Bed  Springs,  Dowel  point,  plain,  tight  or  Nelson  knot, 
inches  high,  12 J/^  gauge;  specials. 

Dowel  Springs,  plain  or  knotted,  eye  or  tip;  any  height  and  gauge. 
Twin  Bed  Springs,  Dowel  point,  tip  or  eye;  any  height  and  gauge. 
Car  Seat  and  Back  Springs;  any  variety,  height  and  gauge. 
Cushion  Seat  Springs,  2}/^  inches  high,  10  and  10}^  gauge;  specials. 
Cushion  Back  Springs,  3  inches  high,  14  and  15  gauge;  specials. 
Half  Seat  Springs,  2J/^  and  3  inches  high,  10  and  10 J^  wire;  specials. 
Edge  Springs;  any  desired  shape. 

Staples  and  Hanford,  special  springs  for  carriage,  chair  and  couch  wi 
■"Kangaroo"  quality. 

FLAT  TEMPERED  SPRINGS 

(See  Special  Spring  Catalogue) 

Clock  Springs,  polished  and  colored,  bronze  or  blue,  J^  to  1  inch  wide, 
to  .018  inch  thick,  20  inches  to  9  feet  in  length,  loop  or  marine  ends,  foral 
l-day  and  8-day  clocks. 
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Flat  Tempered  Springs. — Continued 

■  and  Phonograph  Springs,  ^  inch  to  2  inches  in  width,  .020  inch  and 
10  to  50  feet  in  length,  black  tempered,  colored  bronze  or  blue,  punched 
:nds,  or  special  ends. 

iloaster  Springs.  Lamp  Springs, 

illey  Springs.  Typewriter  Springs. 

Springs.  Toy  Springs. 

ertising  Springs.  Time  Lock  Springs. 

Screen  Springs.  Music  Box  Springs, 

hone  Springs.  Door  Check  Springs. 

Springs.  Sash  Balance  Springs. 

Special  Flat  Springs  of  all  descriptions. 

SPIRAL  AND  MISCELLANEOUS  SPRINGS 

(See  Special  Spring  Catalogue) 

tion  Door  Springs,  Nos.  1,  2,  3,  4,  5,  6  and  7,  packed  12  in  a  box, 

2w  hooks,  black  japanned  finish. 

e  Saddle  Springs  to  order,  any  style,  nickel  plated. 

sion,  Compression,  Torsion,  and  Flat  Springs  for  Agricultural  Im- 

s;  for  mowers,  reapers,  binders,  cultivators,  rakes,  stackers,  planters , 

tedders,  grain  drills,  harrows,  plows;  any  style. 

Springs,  light  or  heavy,  long  or  short, 
js  for  Wood-working  Machinery. 

Springs. 

alve  Springs,  round  or  square  steel. 

5teel  Springs  for  clothes  wringers,  baby  carriages,  car  fenders,  car 

etc. 

sion  Springs,  all  sizes  and  gauges. 
.11  Trolley  Springs, 
al  Electric  Trolley  Springs. 

il  Springs,  Nos.  10  to  13  wire,  black  japanned;  special  sizes. 
)n  Springs,  flat,  round  or  square  steel, 
'ruck  Springs,  any  size,  gauge  or  style, 
h  Springs, 
r  Springs, 
y  Boot  Springs, 
lie  and  Loom  Springs. 
I  Drill  Tubes. 
Springs, 
gs  of  any  kind,  for  any  purpose. 
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ELECTRIC  STEEL 

Illinois  Steel  Company  manufactures  a  very  superior  quality  of  plain 
:  and  special  alloy  steel,  particularly  suitable  for  the  manufacture  of 
whiles  and  special  machinery,  and  for  other  purposes  for  which  high 
steel  is  essential. 

SPECIAL  OPEN-HEARTH  STEELS 

;  Illinois  and  Carnegie  Steel  Companies  also  make  Special  Open-Hearth 
for  particular  uses,  such  as  Shafting  and  Screw  Stock,  Buggy  and  Wagon 
Stock,  Drop  Forging  Stock,  Chain  Steel,  Fork  Steel,  Hoe  Steel,  Spade 
Steel,  Hammer  Stock,  Special  Automobile  Steel,  Welding  Steel,  etc.,  all 
lich  have  gfiven  entire  satisfaction  to  a  most  critical  trade.  We  shall  be 
to  receive  inquiries  for  special  qualities  of  steel  to  meet  particular  re- 
ments,  which  should  state  the  fullest  possible  details  in  order  that  we 
be  enabled  to  offer  material  of  the  most  suitable  quality. 

ALLOY  STEELS 

le  Carnegie  Steel  Company  manufactures  by  both  the  open-hearth  and 
lectric  furnace  processes  various  grades  of  Alloy  Steels  including  Vana- 
,  Chrome-Vanadium,  Nickel,  Nickel-Chrome  and  Chrome.  The  de- 
I  for  Alloy  Steels  is  rapidly  increasing  due  to  the  tendency  toward  lighter 
stronger  parts,  especially  in  automobile  and  locomotive  work,  and  the 
ability  of  this  grade  of  material,  when  properly  heat-treated,  to  meet 
!  service  conditions. 

s  preferable  that  these  Alloy  Steels  be  ordered  to  the  Carnegie  Steel 
any's  standard  specifications  for  analysis,  but  special  analyses  will  be 
careful  consideration.  Further  particulars  of  the  various  grades  with 
ird  chemical  ranges  will  be  furnished  upon  request. 
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BAMBOO  STEEL 

This  product  is  extensively  used  in  China,  Japan,  the  Philippine  Islands  and 
Dutch  East  Indies  for  a  large  variety  of  purposes,  including  the  making  of 
-working  tools,  razors,  harvesting  knives  for  hemp,  tobacco,  sugar  cane, 
^ctc^  and  other  implements.     It  is  usually  furnished  in  the  following  sizes: 

Round  and  square  bars:   H*'  to  23/^"  inclusive. 

Flat  Bars,  with  either  round  or  square  edges:  I'xJ^*',  IJi^xJ^*,  l^i"  x 
ftMJi'x  A',  IJi'x  Ji',  IJ^'x^',  IJi'x  J^\ 

Other  sizes  may,  however,  be  submitted  for  our  consideration. 

In  ordering  Flat  Bamboo  Steel  with  round  edges,  state  whether  the  width 
mentioned  is  measured  over  all  or  on  the  flat. 

Our  Bamboo  Steel  consists  of  plain  smooth  bars,  without  any  lugs  or  corru- 
gations. 

It  is  usually  furnished  in  strong  wooden  boxes  made  of  wood  1  *  thick  securely 
strapped  to  withstand  the  handling  incidental  to  ocean  shipment,  containing 
133J^  lbs.  (1  picul),  80  lbs.,  72  lbs.  or  70  lbs.,  net  weight,  but  boxes  of  other 
weights  can  be  furnished  if  desired. 


138  UNITED  STATES  STEEL  PRODUCTS  COMPANY 

MERCHANT  BARS 

We  furnish  Bars  of  various  qualities,  suitable  for  general  and 
uses,  of  the  shapes  and  range  of  sizes  shown  on  the  following  page 
"CARNEGIE  X"  Bars  are  well  and  favorably  known  in  most  of  the  i 
markets  of  the  world  and,  by  reason  of  their  excellent  working-up  q 
are  particularly  suitable  for  general  blacksmiths*  work,  giving  better 
with  less  expenditure  of  labor  and  fuel,  than  many  of  the  higher  pricec 
of  iron. 

Inquiries  and  orders  for  bars  required  for  special  purposes  should 

specify  the  requirements  fully  and  clearly,  in  order  that  the  most 

quality  may  be  furnished.     For  making  bolts,  our  special  "Bessenr 

Steel"  should  be  specified. 

SQUARES 

WIDTH  ACROSS  FACES 

1^*  to  2*^  inclusive,  advancing  by  64ths.     (4.763  to  50.80  m/m, 
ing  by  0.397  m/m.) 

2  A"  to  3H  '^  inclusive,  advancing  by  32nds.  (51.60  to  88.90  m/m, ; 
ing  by  0.794  m/m.) 

3 A"  to  5M "  inclusive,  advancing  by  16ths.  (90.49  to  139.70  m/m, ; 
ing  by  1.588  m/m.) 

Squares  can  also  be  rolled  to  dimensions  in  decimals  of  an  inch  if  so  ar 
Squares    K"  (22.23  m/m)  and  smaller  can  be  furnished  in  coils. 

For  tables  of  weights,  see  page  141. 

ROUND  CORNERED  SQUARES 

WIDTH  ACROSS  FACES 

Ji"  to  %"  inclusive,  advancing  by  64ths.  (6.35  to  19.05  m/m,  ad 
by  0.397  m/m.) 

Weights  approximately  the  same  as  weights  of  Squares  of  corresj 
sizes. 

ROUNDS 

DIAMETER 

^V"  to  \%"  inclusive,  advancing  by  64ths.  (5.565  to  44.45  m/m,  i 
ing  by  0.397  m/m.) 

1  Jf  *  to  33^  '^  inclusive,  advancing  by  32nds.  (45.24  to  88.90  m/m,  z 
ing  by  0.794  m/m.) 

3^"  to  7"  inclusive,  advancing  by  16ths.  (90.49  to  177.80  m/m,  a 
ing  by  1.588  m/m.) 

Rounds  can  also  be  rolled  to  dimensions  in  decimals  of  an  inch,  if 
ranged.     Rounds  J  g  "  (22.23  m/m)  and  smaller  can  be  furnished  in  coils. 

I'or  tables  of  weights,  see  page  142. 
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Merchant  Bars. — Continued 
HALF  ROUNDS 

DIAMETER 

A'  to  J/i"  inclusive,  advancing  by  64th8.     (7.938  to  22.23  m/m,  advanc- 
«  by  0.397  m/m.) 

tt'  to  1%"  inclusive,  advancing  by  16ths.     (23.81  to  44.45  m/m,  advanc- 
ftgby  1.588  m/m.) 

2'.  2}4  \  3 '.     (50.80,  63.50  and  76.20  m/m.) 

Weights  equal  one-half  of  weight  of  Rounds  of  corresponding  diameters. 

HEXAGONS 
WIDTH  ACROSS  FACES 

Ji'  to  IH'  inclusive,  advancing  by  32nds.     (6.35  to  42.86  m/m,  advancing 
by  0.794  m/m.) 

IJi'  to  3^'  inclusive,  advancing  by  16ths.     (44.45  to  77.79  m/m,  advanc- 
ing by  1.59  m/m.) 

3ft'.    (80.96  m/m.) 

For  tables  of  weights,  see  page  145. 

OCTAGONS 

WIDTH  ACROSS  FACES 

Vi'  to  2"  inclusive,  advancing  by  32nds.     (6.35  to  50.80  m/m,  advancing 
by  0.794  m/m.) 

For  tables  of  weights,  see  page  145. 

SQUARE  EDGE  FLATS 

%'  to  3'  (9.525  to  76.20  m/m)  wide,  by  any  thickness  J^*  (3.175  m/m)  up 
to  ^idth. 

Over  3'  to  5'  (76.20  to  127  m/m)  wide,  by  any  thickness  J^"  to  3'  (6.35  to 
76.20  m/m)  inclusive. 

Over  5'  to  7'  (127  to  177.80  m/m)  wide,  by  any  thickness  }4"  to  2"  (6.35 
to  50.80  m/m)  inclusive. 

Sizes  not  listed  will  be  considered,  if  in  quantities  sufficient  for  special  rolling. 

For  tables  of  weights,  see  pages  143  and  144. 

BAND  EDGE  FLATS 

For  range  of  sizes,  see  table  of  sizes  of  Hoops  and  Bands,  page  1 74.     For 
table  of  weights,  see  page  175. 
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Merchant  Bars. — Continued 
ROUND  EDGE  FLATS.  INCLUDING  ROUND  EDGE  TIRE 

WIDTH  OVER  ALL 
n- -^ 

I 


FACE  MEASURE 

?s'to  jV'(,Q.525to  11. 1 1  m.  m)xNo.  12  B.  W.  G.  to  }i' (2.77  to6.35  m/m). 
Face  measure  only. 

H'  to  A'  (12,70  to  14.29  m  m)  x  No.  12  B.  W.  G.  to  ^^  (2.77  to7.94 m/ra)- 
Faa^  or  over-all  measure. 

H'  to  H'  ^LS.88  to  17.46  m  m)  x  No.  12  B.  W.  G.  to  %'  (2.77  to  9.53  m/ra). 
Face  or  over-all  measure. 

H"  to  W  (1*^.05  to  20.64  mm)  x  No.  12  B.W.G.  to  H'  (2.77  to  12.70  m/m). 
Face  or  over-all  measure. 

'%•  to  hV  K^2M  to  36.51  n\  m)  x  Xo.  12  B.  \V.  G.  to  H'  (2.77  to  19.05 
m  m\     Face  or  over-all  measure. 

n^'  to  2'  v>^i^.lO  to  50.80  mm)  x  No.  12  B.  W.  G.  to  1'  (2.77  to  25.40  m/ra). 
Faw  or  oversell  uuwsure. 

2H'  to  3-  ^^^3.98  to  76,20  m  m^  x  tj'  to  1  A'  (3.175  to  26.99  m/m). 
F;uv  or  oversell  measure. 

3^55"  to  4"  vT9.38  to  lOl.oO  m  m>  x  I4 '  to  1  A'  (<S.35  to  26.99  m/m). 
Fa\V  or  o\  or^iU  measure. 

4^55"  to6"  vH>4,78to  I52,40m  m^  x  A'to  1'  u. 94  to  25.40  m/m). 
F;uv  or  o\  orsUl  !Ui\^sur\\ 

0-      to  C^U  '  vl^^2,40  to  lo9.8o  m  m"*  x  t^ "  to  4'  (,6.35  to  12.70  m/m). 
Faiv  or  onxmnUI  nuMSurt\ 

0*4'  to  :"  ^171.45  to  i::,80m  m^'x  ^4  "  to  4'  ^0.35  to  12.70  m/m). 
OwrsOl  nuMsuixMMxly. 

The  ON  ot  nUI  n\tMsmx^  is  ilotonuinixi  by  adtiing  to  face  measure: 
One  hall  of  tho  thu  knoss  tW  ,\U  siri^ii  up  to  ^2'  ^12,7  m  m),  inclusive,  in 
thvkw<\v^. 

^\  •  v"-^^^  '>^  '^^^  <*^<  '^^^  >i»^*''*  ^^^"^T^  ^^i  *"  to  ^4 '  ,12,7  to  19.05  m  m),  inclusive,  in 

thvk«Os^. 

*^v*  v,^''  >3  n>  n\^  t*M  a\\  m;^o>o\vi  ^4"  vl^A^  m  m"*  in  thidoiess. 

S»7*\x  not  hM<\r  ,n^d  »M  hiM  n^unt^inj:^  >»-ill  Iv  oonsid<T«i  if  in  quantities  suft- 
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WEIGHTS  OF  SQUARE  BARS 

EC.        Pounds 

KUo8 

Size. 

Pounds 

Kilos 

Size. 

Pounds 

Kilos 

ch 

per  Foot 

per  Meter 

Inches 

per  Foot 

per  Meter 

Inches 

per  Foot 

per  Meter 

A 

.1195 

.178 

lA 

3.616 

5.381 

2I| 

26.300 

39.139 

mm 

3.838 

5.712 

2  tt 

26.895 

40.024 

II 

.1403 

.209 

4.067 

6.052 

2ft 

27.496 

40.918 

1 

.1627 

.242 

4.303 

6.404 

2f 

28.103 

41.822 

.1868 

.278 

.2125 

.316 

lA 

4.546 

6.765 

2H 

28.717 

42.736 

1  1 

IS 

4.795 

7.136 

i» 

29.338 

43.661 

H 

.2399 

.357 

5.050 

7.515 

29.966 

44.595 

w 

^ 

.2689 

.400 

ij 

5:313 

7.907 

3 

30.600 

45.538 

.2997 

.446 

•  • 

A 

.3320 

.494 

lA 

5.581 

8.306 

3A 

31.241 

46.492 

&■ 

\ti 

5.857 

8.716 

It 

31.888 

47.455 

1 

.3661 

.545 

6.139 

9.136 

32.542 

48.428 

■ 

.4018 

.598 

If 

6.428 

9.566 

3i 

33.203 

49.412 

.4391 

.653 

.4781 

.711 

iH 

6.724 

10.007 

3A 

33.871 

50.406 

ift 

7.026 

10.456 

It 

34.545 

51.409 

1 

.5188 

.772 

7.335 

10.916 

35.225 

52.421 

1 

.5611 

.835 

1* 

7.650 

11.385 

3i 

35.913 

53.444 

1 

.6051 

.900 

A 

.6508 

.969 

IH 

7.972 

11.864 

3A 

36.606 

54.476 

1ft 

8.301 

12.352 

Ift 

37.307 

55.519 

H 

.6981 

1.039 

8.636 

12.852 

38.014 

56.571 

t 

.7471 

1.112 

If 

8.978 

13.361 

3f 

38.728 

57.633 

f 

.7977 
.8500 

1.187 
1.265 

1! 

9.327 
9.682 

13.880 
14.409 

35 

39.449 
40.176 

58.706 
59.789 

1 

.9040 
.9596 

1.345 
1.428 

10.044 
10.413 

14.947 
15.497 

3* 

40.910 
41.650 

60.881 
61.982 

1 

1.0168 

1.513 

Iff 

10.788 

16.055 

It 

43.151 

64.216 

ft 

1.0758 

1.601 

jli 

11.170 

16.623 

44.678 

66.489 

• 

ift 

11.558 

17.200 

3H 

46.232 

68.801 

1.1364 
1 . 1986 

1.691 
1.784 

If 

11.953 

17.788 

3} 

47.813 

71.153 

1 

1.2625 

1.879 

If} 

12.355 

18.386 

3H 

49.420 

73.545 

r 

1.3281 

1.977 

ill 

12.763 

18.993 

3t 

51.053 

75.976 

13.178 

19.612 

3H 

52.713 

78.446 

g 

1.3954 

2.077 

2 

13.600 

20.239 

4 

54.400 

80.956 

i 

1.4643 
1.5348 
1.6070 

2.179 
2.284 
2.392 

2A 

14.028 
14.463 
14.905 

20.877 
21.524 
22.181 

4f 

4A 

56.113 
57.853 
59.620 

83.506 
86.096 
88.726 

11 

1.6809 

2.501 

2f 

15.353 

22.848 

4i 

61.413 

91.394 

1 

1.7564 

2.614 

2A 

15.808 

23.525 

4A 

63.232 

94.101 

It 

1.8336 

2.729 

It 

16.270 

24.212 

4f 

65.078 

96.848 

} 

1.9125 

2.846 

16.738 

24.909 

4A 

66.951 

99.635 

2i 

17.213 

25.616 

4J 

68.850 

102.461 

tt 

1.9930 

2.966 

^  m 

s 

1 

2.0752 

3.088 

2-fg 

17.694 

26.332 

tt 

70.776 

105.327 

{ 

2.1590 

3.213 

2^ 

18.182 

27.058 

72.728 

108.231 

1 

2.2445 

3.340 

18.677 

27.795 

4H 

74.707 

111.177 

2f 

19.178 

28.541 

4} 

76.713 

114.162 

1 

2.3317 
2.4205 
2.5110 
2.6031 

3.470 
3.602 
3.737 
3.874 

2H 

2f 

19.686 
20.201 
20.722 
21.250 

29.297 
30.063 
30.838 
31.624 

iS 

78.745 
80.803 
82.888 
85.000 

117.186 
120.249 
123.351 
126.494 

H 

2.6969 

4.013 

2ff 

21.785 

32.420 

5A 

87.138 

129.676 

f 

2.7924 

4.156 

IS 

22.326 

33.225 

5f 

89.303 

132.899 

f 

2.8895 

4.300 

22.874 

34.041 

5A 

91.495 

136.161 

• 

2.9883 

4.447 

2f 

23.428 

34.866 

5i 

93.713 

139.462 

3.0887 

4.597 

2H 

23.989 

35.701 

5A 

95.957 

142.801 

• ' 

3.1908 

4.748 

2H 

24.557 

36.546 

5f 

98.228 

146.180 

, 

3.2946 

4.903 

2}} 

25.131 

37.400 

5A 

100.526 

149.600 

3.4000 

5.060    > 

2r 

25. 713 

38.265 

5« 

i  \01  .wc^ 

\  \s^  .^vi 

142 


L'NITED  STATES  STEEL  PRODUCTS  COMPANY 


WEIGHTS  OF  ROUND  BARS 


Inch 


I 

u 

8 
h 

8 


per  Foot 


i 
n 

8 
if 

II 
II 

if 


1 


.127S 
.1467 
,1669 
,1M4 

.2112 
.2354 
.260S 
.2S75 

.3155 

.3755 
.4075 

.4407 
.4753 
.5111 
.5483 

.5S67 
.6265 
.6676 
.7100 

.7536 
.7986 
.8449 
.8925 

.9414 

.9916 

1.0431 

1.0959 

1.1500 
1.2054 
1.2622 
1.3202 

1.3795 
1.4401 
1.5021 
1.5653 

1.6299 
1.6957 
1 ,  7629 
1.8313 

1.9011 
1.9721 
2.0445 
2.1182 

2.1931 
2 . 2694 
2.3470 


2.4259 
2.5061 
2.5876 
2.6704 

2 . 8399 
3.0146 
3  1945 
3.3797 


.190 
.218 
.248 
.280 

.314 
.350 
.388 

.428 

.470 
.513 
.559 
.606 

.656 
.707 
.759 
.816 

.873 

.932 

.994 

1.057 

1.121 
1.188 
1.257 
1.328 

1.401 
1.476 
1.552 
1.631 

1.711 
1.794 
1.878 
1.965 

2.053 
2.143 
2.235 
2.329 

2.426 
2.524 
2.624 
2.725 

2.829 
2.935 
3.043 
3.152 

3.264 
3.377 
3.493 


3.610 
3.730 
3.851 
3.974 

4.226 
4.486 
4.754 
5.030 


India    per  Fooc 


\i 

H 
lA 

II 
itt 

ift 

li 
IH 

11 

lii 

ill 

U 
IH 

in 

li 
1}} 

18 

2 
2A 

2* 
2A 

It 

2i 
2A 

21 
2H 

2* 
2H 

21 

18 

21 

2« 

2 
2 
2 


St 


3.5700 
3.7656 
3.9664 
4.1724 

4.3836 
4.6001 
4.8218 
5.0486 

5.2807 
5.5180 
5.7606 
6.0063 

6.2613 
6.5194 
6.7828 
7.0514 

7.3252 
7.6043 
7.8885 
8.1780 

8.4727 
8.7725 
9.0777 
9.3880 

9.7035 
10.0243 
10.3503 
10.6814 

11.0178 
11.3595 
11.7063 
12.0583 

12.4156 
12.7781 
13.1458 
13.5187 

13.8968 
14.2802 
14.6687 
15.0625 

15.4615 
15.8657 
16.2751 
16.6898 

17.1096 
17.5347 
17.9650 
18.4004 

18.8412 
19.2871 
19.7382 
20.1946 

20.656 
21.123 
21.595 
22.072 


5.3U 
5.604 
5.903 
6.209 

6.524 
6.846 
7.176 
7.513 

7.859 
8.212 
8.573 
8.941 

9.318 

9.702 

10.094 

10.494 

10.901 
11.316 
11.739 
12.170 

12.609 
13.055 
13.509 
13.971 

14.441 
14.918 
15.403 
15.896 

16.397 
16.905 
17.421 
17.945 

18.476 
19.016 
19.564 
20.119 

20.682 
21.252 
21.830 
22.416 

23.010 
23.611 
24.220 
24.838 

25.462 
26.095 
26.735 
27.383 

28.039 
28.703 
29.375 
30.054 

30.740 
31.435 
32.137 
32.847 


per  Foot 


22.555 
23.042 
23.535 
24.033 

24.537 
25.045 
25.559 
26.078 

26.602 
27.131 
27.666 
28.206 

28.751 
29.301 
29.856 
30.417 

30.983 
31.554 
32.130 
32.712 

33.891 
35.090 
36.311 
37.552 

38.814 
40.097 
41.401 
42.726 

44.071 
45.438 
46.825 
48.233 

49.662 
51.112 
52.583 
54.075 

55.587 
57.121 
58.675 
60.250 

61.846 
63.463 
65.100 
66.759 

68.438 
70.139 
71.860 
73.602 

75.365 
77.148 
78.953 
80. 778 

82.625 
84.492 
86.380 
88.289 
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WEIGHTS  OF  HEXAGON  BARS 


Site^l  Panels 

Kilos 

Size. 

Pounds 

Kilos 

Size. 

Pounds 

Kilos 

iBcte  per  Foot 

per  Meter 

Inches 

per  Foot 

per  Meter 

Inches 

per  Foot 

per  Meter 

i    1     .1840 

.2738 

lA 

3.522 

5.241 

2A 

15.746 

23.433 

u 

3.727 

5.546 

21 

16.609 

24.717 

A         .2329 

.3466 

It 

17.494 

26.034 

J         .2875 

.4279 

1 A 

3.937 

5.859 

18.403 

27.387 

li 

.3479 

.5177 

}^ 

4.152 

6.179 

1 

.4141 

.6163 

4.374 

6.509 

It 

19.335 

28.775 

li 

4.601 

6.847 

20.289 

30.194 

il 

.4860 

.7233 

It 

21.267 

31.649 

1 

.5636 

.8387 

lA 

4.834 

7.194 

22.268 

33.139 

8 

.6470 

.9629 

Ift 

5.072 

7.548 

\ 

.7361 

1.0954 

S.317 

7.913 

2H 

23.291 

34.662 

11 

5.567 

8.285 

2i 

24.338 

36.220 

tf 

.8310 

1.2367 

2H 

25.408 

37.812 

iV 

.9316 

1.3864 

IH 

5.823 

8.666 

3 

26.500 

39.437 

tt 

1.0380 

1.5448 

\^ 

6.085 

9.056 

1 

1.1502 

1.7117 

6.352 

9.453 

3^ 

27,616 

41.098 

H 

6.625 

9.859 

3i 

28.755 

42.793 

]) 

1.2681 

1.8872 

3A 

29.916 

44.521 

1 

1.3917 

2.0712 

lA 

7.189 

10.698 

H 

31.101 

46.283 

1.5211 

2.2637 

If 

7.775 

11.571 

i 

1.6563 

2.4649 

IH 

8.385 

12.478 

3A 

32.309 

48.081 

li 

9.018 

13.420 

31 

33.540 

49.914 

ft 

1.7972 

2.6746 

3A 

34.793 

51.778 

M 

1.9438 

2.8928 

^i* 

9.673 

14.395 

3* 

36.070 

53.678 

fi 

2.0962 

3.1196 

It 

10.352 

15.406 

I 

2.2544 

3.3549 

iH 

11.053 

16.449 

3A 

37.370 

55.613 

2 

11.778 

17.528 

31 

38.692 

57.580 

tt 

2.4183 

3.5989 

3H 

40.038 

59.584 

4 

2.5879 

3.8513 

2iV 

12.525 

18.639 

3} 

41.407 

61.621 

^ 

2.7633 

4.1123 

21 

13.296 

.    19.788 

2.9445 

4.3820 

2A 

14.089 

20.967 

It 

42.799 

63.692 

2i 

14.907 

22.185 

44.213 

65.797 

I 

3.131 

4.659 

3H 

45.651 

67.937 

3.324 

4.947 

4 

47.112 

70.111 

WEIGHTS  OF  OCTAGON  BARS 


,aie. 

Pounds 

KUos      1 

Size. 

Pounds 

KUos 

Size. 

Pounds 

KUos 

Indies 

per  Foot 

per  Meter  I 

Inches 

per  Foot 

per  Meter 

Inches 

per  Foot 

per  Meter 

U 

.1760 

.262 

n 

2.0052 

2.984 

iS 

5.820 

8.661 

ft 

.2228 

.332 

2.1565 

3.209 

6.076 

9.042 

ft 

.2751 

.409 

2.3133 

3.443 

Ij^ 

6.337 

9.431 

U 

.3328 

.495 

f 

2.4756 

3.684 

lit 

6.604 

9.828 

?j 

.3961 

.589 

ii 

2.6434 

3.934 

ift 

6.877 

10.234 

n 

.4649 

.692 

1 

2.8167 

4.192 

7.154 

10.646 

ii 

.5391 

.802 

lA 

2.995 

4.457 

Ift^ 

7.438 

11.069 

.6189 

.921 

ItV 

3.180 

4.732 

1'   ■ 

7.727 

11.499 

1 

.7042 

1.048 

lA 

3.370 

5.015 

1 

8.021 

11.937 

.7949 

1.183 

iH 

3.565 

5.305 

1'  ■ 

8.321 

12.383 

i 

.8912 

1.326 

lA 

3.766 

5.604 

i^ 

8.626 

12.837 

.9930 

1.478 

It 

3.972 

5.911 

8.937 

13.300 

1.1003 

1.638 

4.184 

6.227 

i« 

9.253 

13.770 

1.2130 

1.805 

m 

4.401 

6.549 

IS 

9.575 

14.249 

1 

1.3313 

1.981 

lA 

4.624 

6.881 

9.902 

14.736 

1.4551 

2.165 

ift 

4.852 

7.221 

X|l 

10.235 

15.232 

1 

1.5844 

2.358 

5.086 

7.569 

i,  I 

10.573 

15.735 

1.7191 

2.558 

iH 

5.325 

7.925 

1'  i 

10.917 

16.246 

' 

1.8594 

2.767 

IH 

5.570 

8.289 

2 

11.267 

16.767 

Size  of  Hexagon  and  Octagon 
opposite  faces. 


Bars  is  the  diameter  of  inscribed  circle  or  distance  between 
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CHANNELS— BAR  MILL  SIZES 

C539 

7^- 

ti 

XK 

€538 

4C 

v_ 

•/-, 

/ 

1 

[N 

«;   /I 

A. 

_•  1/^  fS,ll 

1^^' 

f 

1 

— • 

?jf    *C656 

• 

— H 

[1 

C577 

1 

f] 

m 

\ 

~T 

1 

< 

1 
m 

» 

1 
1 

-j'  — 

1 
1 

0534 

m 
1 

C535 

-j    H- 

^ 

[^ 

< 

h 

f 

r 

1 
w— 

_        J*™. 

» 

1 
J 

•• 

1 

^ 

-AiU- 

0532 

:i 

-^u^ 

0531 

~1  T" 

qL 

<. 

J] 

4. 

I 

[aL 

h: 

^^ 

r 

1 

H 

— H{^- 

— » 

V 

1 
•« — 

— IIC^- 

1 
— >J 

Depth 

Flange  Width 

Web  Thickness 

Weight 

Secoon 
^"^^        Inches       m  m 

r 

Inch 

m- 

m 

Inch 

m  'm 

Pfer 
Foot. 
Founds ; 

Ptr 
Meter* 

Kflos 

2i 

C539           l\ 

2i 

64 
64 
64 
64 

H 

1 

20.64 
19.05 
17.46 
15. S8 

i 

A 

9.S3 
7.94 
6.35 
4.76 

3.87     . 
3.33 
2.80     1 
2.27     1 

5.76 
4.96 
4.17 
3.38 

C53S           II 

64 
64 

U 

12 
11 

.70 
.91 

t 

3.97 
3.18 

1.77     ! 
1.50     ! 

2.63 
2.23 

•CS56            2 

51 

f 

15 

8* 

I 

6.35 

2.10    ; 

3.13 

C577            1 

.     51 
51 

H 
1 

17 
15 

46 
8* 

i 

A 

6.35 
4.76 

2.40     1 
1.98     1 

3.57 
2.95 

CS34            J 

51 
51 

1 
A 

15 
14 

.8.'t 

.2*> 

• 
A 

6.35 
4.76 

2.18 
1.76 

3.24 
2.62 

2 
C535           ; 

51 
51 
51 
51 

17. 

15 

14 

12 

4o 
8* 

2^ 

:o 

A 

i 

A 

7.94 
6.35 
4.76 
3.18 

2.75 
2.32     = 
1.90 
1.47 

4.09 
3.45 
2.83 
2.19 

1; 
C5j:         h 

44 
44 
44 

* 

14 

12 
11 

>> 
:o 
11 

A 

ft 

A 

7.94 
6.35 
4.76 

2.24 
1.86 
1.49 

3.33 
2.77 
2.22 

1; 
C53:           Xi 

44 
44 
44 

14 

i: 

ti 

>5 
I! 

» 
* 

6.35 
4.76 

3  18 

1.92 
1.55 
1.18 

2.86 
2.31 
1.76  _ 

ror  JLT-j^r  *:^ 


^■f  - 
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Channels. — Bar  Mill  Sizes. — Continued 


C529 


17/' 

I 


y» 


[\ 


8/ 


11 

.1 


\ 


^ — 1>^? — ^ 
C525 


C527 


C528 


X 


7T— 

—  iji  — *i 

*C585 


it- 


t^^ 


Ufi' 


C522 


k- — ijgi — 
C523 


[2 


»1« 


^•t 


^3 


C620 


y^r 


fY-HLyH 


I  r 


-^^r 


k- liiZ. 


k 114" — ^ 


*C583 


I ? r- 

I* 1>4 <^ 


Section 

Depth 

Flange  Width 

Web  Thickness 

Weight 

Index 

Inches 

m/m 

Inch 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter. 

Kilos 

CS29 

1 
I' 
1' 

38 
38 
38 

14.29 
12.70 
11.11 

> 

6.35 
4.76 
3.18 

1.68 
1.36 
1.05 

2.50 
2.02 
1.56 

C527 

11 

38 
38 

'» 

12.70 
11.11 

^A 

6.35 
4.76 

1.53 
1.21 

2.28 
1.80 

CS28 

1: 
1' 

38 
38 
38 

> 

15.88 
14.29 
12.70 

i 

6.35 
4.76 
3.18 

1.76 
1.44 
1.12 

2.62 
2.14 
1.67 

C525 

1 

35 
35 
35 

> 

12.70 

11.11 

9.53 

i 

6.35 
4.76 
3.18 

1.49 
1.20 
0.91 

2.22 
1.79 
1.35 

•C585 

If 

35 

A 

7.94 

A 

4.76 

1.13 

1.68 

CS22 

32 
32 
32 

> 

15.88 
14.29 
12.70 

i 

6.35 
4.76 
3.18* 

1^4 
1.28 
1.01 

2.29 
1.90 
1.50 

CS23 

11 

li 

32 
32 
32 

t 

14.29 
12.70 
11.11 

i 

6.35 
4.76 
3.18 

1.45 
1.18 
0.92 

2.16 
1.76 
1.37 

C520 

4 

32 
32 
32 

12.70 

11.11 

9.53 

i 

6.35 
4.76 
3.18 

1.39 
1.12 
0.85 

2.07 
1.67 
1.26 

!Cj83_ 

u 

32 

A 

7.94 

i 

3.18 

0.68 

1.01 

•Furnished  only  by  special  arrangement. 


148 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Channels. — Bar  Mill  Sizes. — Continued 


C518 


C619 


€516 


UL 


U— 1^-- >l 


k-__l^__^ 


•  — 7"  ' 


f 


C574 


0  586 


0  513 


0589 


Me 


'        7^  ' 
K- — 1^: — ^ 


0  511 


8/' 

-1  r 


[Yiii/'-S 


I  I 


»^-'      -/«'' 


Xjik 


h—  1  — 


5^1 


^•4 


1 

y — 


— ^ 


7^32 


^[\juogL7 


k — ,1':— ^ 


0  510 


* 1" 

O508 


I,,* 


;v§y];|? 


/a    -** 


Section 
Index 

Depth 

Flange  Width 

Web  Thickness 

Weigh 

Inches 

m/ra 

Inch 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

1 

C518 

il 

29 
29 
29 

> 

12.70 

11.11 

9.53 

i 

6.35 
4.76 
3.18 

1.29 
1.05 
0.81 

C519 

ii 

29 
29 

t 

14.29 
12.70 

A 

i 

4.76 
3.18 

1.16 
0.92 

C516 

« 

25 
25 
25 

Ii 

14.29 
12.70 
12.30 

A 

4.76 
3.18 
2.78 

1.04 
0.83 
0.77 

C574 

25 
25 

i 

iV 

12.70 
11.11 

A 

1 

4.76 
3.18 

0.95 
0.75 

C586 

25 

i 

9.53 

A 

4.76 

0.83 

C513 

• 

25 
25 
25 

1 

12.70 

11.11 

9.53 

i 
A 

6.35 
4.76 
3.18 

1.10 
0.89 
0.68 

C589 

1 

25 

i 

9.53 

.108 

2.74 

0.60 

C511 

i 

i 

22 
22 

14.29 
12.70 

A 

4.76 
3.18 

0.92 
0.73 

C510 

• 
:  ■ 

: ' 

: ' 

22 
22 
22 

A 

14.29 
12.70 
11.11 

6.35 
4.76 
3.18 

1.06 
0.88 
0.69 

C508 

j 

22 
22 
22 

A 

•     11.11 
9.53 
9.13 

A 

4.76 
3.18 
2.78 

.0.84 
0.65 
0.61 
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Channels. — Bar  Mill  Sizes. — Continued 

C668  . 

€506 

K-K'IJ 

C  571                C  570 

C588                  C569 

.x.  4...      X  Xl 

— ^          1     ^'  1 

'rf 

C58 

4 

1 

C503 

€50! 

1  ft-  -• 

2 

1 

1 

-%- 

'^-yl-^ 

^-5^" 

C500 

€501 

-*i  It-  --*<  •*- 

Section 
Index 

Depth 

Flange  Width 

Web  Thickness 

Weight 

Inch 

m/m 

Inch 

m/m 

Inch 

m/m 

Per 

Foot. 

Pound 

Per 

Meter, 

KiloB 

C568 

i 

22 

1 

9.53 

^ 

2.78 

0.57 

0.85 

C506 

i 

22 

i 

6.35 

^ 

2.78 

0.47 

0.70 

CS71 

■ 

19 
19 

li 

9.53 
9.13 

k 

3.18 
2.78 

0.56 
0.52 

0.83 
0.77 

C570 

T                • 

19 
19 

ft 

7.94 
7.54 

i 

3.18 
2.78 

0.50 
0.46 

0.74 
0.68 

CS8S 

I 

19 

A 

7.94 

.099 

2.51 

0.40 

0.60 

C569 

i 

19 

i 

9.53 

No.  15. 
B.W.G. 

1.83 

0.40 

0.60 

C584 

i 

16 

i 

9.53 

A 

4.76 

0.52 

0.77 

C503 

1 
i 

16 
16 

ft 

7,94 
7.54 

4 

3.18 
2.78 

0.41 
0.38 

0.61 
0.57 

C502 

i 

16 

A 

7.94 

A 

2.38 

0.35 

0.52 

csoo 

13 
13 

U 

6.35 
5.95 

i 

A 

3.18 
2.78 

0.28 
0.26 

0.42 
0.39 

CSOl 

t 

13 
13 

|j 

6.35 
5.95 

t 

2.38 
1.98 

0.25 
0.23 

0.37 
I      Q.S4 
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SOLID  RUBBER  TIRE  CHANNELS 


k- 


-z}4- -^ 

C  611  li 


C  608      -^,1 


.i«= 


U  —154-- H 


€607 


k IH  -   —>\ 


Section 
Index 

Base 

Depth 

Web  Thickness 

Weight 

Inches 

m/m 

Inch 

m/m 

Inch 

m/m 

Per 

Foot. 

Pounds 

P 
Mc 

KJ 

C613 
C612 
C611 
C610 
C609 
C608 
C607 

4 

3i 

3 

2* 

2 

1} 

102 
89 
76 
64 
51 
44 
41 

1 

25.40 
23.81 
22.62 
21.03 
19.05 
18.26 
17.86 

7.94 
7.94 
7.54 
7.14 
6.35 
5.95 
5.56 

6.7 
5.4 
4.3 
3.6 
2.7 
2.2 
2.0 

9. 
8. 
6. 
5. 
4. 
3. 
2. 
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Solid  Rubber  Tire  Channels. — Continued 


€606 


-;^ 


H IX- -M 


^F{\K 


C605    13* 

1 


1^ 1%" — >» 


Ur IH-—^ 


C  603^13: 


^\ 


C  602 130  Ceoijgo  €600,3. 

•^IJ^-i,    'B^-i^    '^^^P 


K- 1-— >* 


Commercial  Name:    U 

C1500 


CUSHION  TIRE  CHANNELS 

Commercial  Name:    li 


C1250 


Commercial  Name:    H 

^/V     C 1125 

±. 


Commercial  Name:    1 

^     ClOOO 


Section 
Index 


Base 


Inches 


m/m 


Depth 


Inch 


m/m 


Web  Thickness 


Inch 


m/m 


Weight 


Per 

Foot, 

Pounds 


Per 

Meter, 

Kilos 


C606 
C605 
C60i 

Cm 

C602 
C601 
C600 


I 

1 


38 
35 
32 
29 
25 
22 
19 

24 
22 
22 
22 


16.67 
15.48 
14.29 
13.49 
12.30 
11.11 
10.32 

16.67 
13.89 
12.70 
11.51 


I 


5.16 
4.76 
4.37 
3.97 
3.18 
3.18 
2.38 

3.18 
2.38 
2.38 
2.38 


1.80 
1.50 
1.20 
1.00 
0.79 
0.67 
0.51 

1.11 
0.80 
0.75 
0.68 


2.68 
2.23 
1.79 
1.49 
1.18 
1.00 
0.76 

1.65 
1.19 
1.12 
\.0\ 


{ 
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MISCELLANEOUS  CHANNELS 


> 

t- 

~ 

n 

•C640 
I,               I       , 

1 

V     - 

1 

. — ,^___ 

-> 

j  1 sd,,. 


BRAKE  BEAM  CHANNELS 


^]  wzi. 


ROUND  BACK  CHANNELS 
C  544  ^-  -r  C  B43 
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ANGLES  WITH  EQUAL  LEGS— BAR  MILL  SIZES 


2%'—- 

^ 


3 


riZ* 


% 


A  41 
to 
A503^ 

:^ 

C>4 


■2K 


■*1 


I 


I 


.  /a                  „  N 

l<— 2%'^ ->,     I 


A  46 
to 
A  504. 


04 


J. 


TJF 


zi 


I 


■^ 


-^ 

^ 


A66 

to 

A506 

!<- 1%-— 


I 
I 

I 


A  51 

to 

A  505 


i- 


1. 


-■n 


^ 


A61 
to 

A507 


Section 
Index 


A  41 
A  42 
A  43 
A  44 
A  45 
A  502 
A503 

A   46 

A  47 
A  48 
A  49 
A  50 
A 100 
A  504 


A 
A 
A 
A 
A 


51 
52 
53 
54 

55 


A 101 
A  505 


A 
A 
A 
A 
A 


56 
57 
58 
59 
60 


A506 

A  61 
A  62 
A  63 
A  64 
A  65 
AS07 


Size 


Inches 


2 
2 
2 
2 
2 
2 


2 
2 

2] 

2 

2 

2 

2 


X 
X 
X 
X 

X 


2ix 

?^ 
2    X 

2    X 

2    X 

2    X 

2jx 


2 
2 
2 
2 
2 
2 

If 

1 
1 
1 

1 
1 


2f 
2 

2 

2 

2 

2 

2 

2i 

? 
2 

2 

2 

2 

2 

2i 

2 

2J 

21 

2 

2 

2] 

2 
2 
2 
2 
2 
2 


m/m 


If 

li 
1 
1 
1 
1 


70 
70 
70 
70 
70 
70 
70 

64 
64 
64 
64 
64 
64 
64 

57 
57 
57 
57 
57 
57 
57 

51 
51 
51 
51 
51 
51 


70 
70 
70 
70 
70 
70 
70 

64 
64 
64 
64 
64 
64 
64 

57 
57 
57 
57 
57 
57 
57 


Thickness 


Inch 


x51 
x51 
x51 
x51 
x51 
x51 


44x44 
44x44 
44x44 
44x44 
44x44 
44x44 


i 
ft 

» 


t 


m/m 


i 

ft 

•a 


12.70 
11.11 
9.53 
7.94 
6.35 
4.76 
3.18 

12.70 
11.11 
9.53 
7.94 
6.35 
4.76 
3.18 

12.70 
11.11 
9.53 
7.94 
6.35 
4.76 
3.18 

11.11 
9.53 
7.94 
6.35 
4.76 
3.18 

11.11 
9.53 
7.94 
6.35 
4.76 
3.18 


Weight 


Per  Foot, 
Pounds 


8.5 

7.6 

6.6 

5.6 

4.5 

3.39 

2.29 

7.7 

6.8 

5.9 

5.0 

4.1 

3.07 

2.08 

6.8 

6.1 

5.3 

4.5 

3.62 

2.75 

1.86 

5.3 

4.7 

3.92 

3.19 

2.44 

1.65 

4.6 

3.99 

3.39 

2.77 

2.12 

1.44 


Per  Meter, 
Kilos 


12.65 
11.31 
9.82 
8.33 
6.70 
5.04 
3.41 

11.46 
10.12 
8.78 
7.44 
6.10 
4.57 
3.10 

10.12 
9.08 
7.89 
6.70 
5.39 
4.09 
2.77 

7.89 
6.99 
5.83 
4.75 
3.63 
2.46 


6. 
5. 

5 
4. 


,85 
.94 
.04 
12 
3.15 
2.14 


^^^hrger  sizes  of  Angles  with  Equal  Legs,  see  pages  596  to  598. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Angles  with^Equal  Legs- 

-Bar  Mill  Sizes. — ConUnued 

r ^y^ — ^            r — -iK-~^            ^ — lyi!^ 

*                        J                       ,                               A                     1                                  '                  i 

^  -" 

J 

1 
1 

1 

1 

1 

A  66                             *^ 

to                        7 

«A  619                             1 

A70 
to 
ATS 

A506 

and 

A609 

1 
1 

r 

— \— 1    Li 

r— iH<r— ^     ^-L 

r 

— 

1 

___ 

I        J       •  * — ^ 

.            i        ' 

1 

1 

1 

1 

.,.                  i 

t 

I 

1 

^m 

r -IV^-- 

A78 

to 

A  ^ 

*A946 

.)  J 

LJ      M^i 

*AK 

,    I 

i           1 

^f- 

f~ 

f-    h-          J 

1 
1 

A83 
to 
-^   A512 

Y 

A  513                   ; 
and 
A5U 

Section 

Size 

Thickness 

Weight 

Index 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

Pe 

A    66 
A    67 
A    68 
A    69 
A  102 
•A  519 

1x1 
1    xl| 
1    xU 
1    xl| 

1    xU 
l}xU 

38x38 
38x38 
38x38 
38x38 
38x38 
38x38 

l' 

i 

9.53 
7.94 
6.35 
4.76 
3.18 
2.38 

3.35 
2.86 
2.34 
1.80 
1.23 
0.93 

•A  532 

Uxli 

32x32 

A 

7.14 

2.13 

A    70 
A    71 
A    72 
A    73 

UxU 
UxU 
llx  U 

Uxli 

32x32 
32x32 
32x32 
32x32 

7.94 
6.35 
4.76 
3.18 

2.33 
1.92 
1.48 
1.01 

A  508 
A  509 

Six  11 

29x29 
29x29 

i* 

4.76 
3.18 

1.32 
0.91 

A    78 
A    79 
A    80 
A    85 

•A  945 

1x1 
1x1 
1x1 
1x1 

25x25 
25x25 
25x25 
25x25 

24x24 

No.  12 

B.W.G. 

A 

6.35 
4.76 
3.18 
2.77 

3.97 

1.49 
1.16 
0.80 
0.71 

0.91 

A    81 
A    82 
A  511 

|x| 

ix! 

22x22 
22x22 
22x22 

i 

4.76 
3.18 
2.38 

1.00 
0.70 
0.53 

A    83          ' 
A    84 
A  512 

xi 

19  X  19 
19  X  19 
19  X  19 

t 

4.76 
3.18 
2.38 

0.84 
0.59 
0.45 

•A  534 

HxH 

17x  17 

A 

3.97 

0.62 

A  513 

A  514          1 

|x  1 

16  X  16 
16  X  16 

»A 

3.18 
2.38 

0.48 
0.37 

•A  535 

ttxH 

14  X  14 

A 

3.97 

0.49 

A  515 
A  516 

)xi 

ixi 

13  X  13 
13  X  13 

Jv 

3.18 
2.38 

0.38 
0.29 

•Furnished  only  by  special  arTatv^emexit. 
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ANGLES  WITH  UNEQUAL  LEGS— BAR  MILL  SIZES 


N — • 


r 


\ 


i'^ 


(       ^ 


— i 
I 


T 


JJJ 


A264 

to 
A  523 


T 


1 


r 


T 


z? 


H« 


A650 

to 
A609 


J 


^W 


A  610 

to 
A  612 


y 


I* IK-—A 


L.\J 


r"^^ 


-5 


*A637 
to 

*A  613 


f 


i-JJ 


r 


T 


z? 


H.' 


A  270 
to 
A  275 


Section 
Index 


A  264 
A  265 
A  266 
A  267 
A  268 
A  269 
A  523 

A  650 
A608 
A609 

A  610 
A611 
A  612 

•A  637 
♦A  613 

A  270 
A  271 
A  272 
A  273 
A  274 
A27S 


Size 


Inches 


2i 

2 
2{ 
24  X 
2|x 


x2 
x2 


X 
X 


2 
2 
2 
2 


Hi! 


2*xl* 
2*xl} 
2}xli 


nil 


2i 
2; 

2: 
1 
2; 
2: 


m/m 


64 
64 
64 
64 
64 
64 
64 


51 
51 
51 
51 
51 
51 
51 


64x44 
64x44 
64x44 

64x38 
64x38 
64x38 


64x 
64x 


57 
57 
57 
57 
57 
57 


32 
32 

38 
38 
38 
38 
38 
38 


Thickness 


Weight 


Inch 


\ 

A 

A 

J 
A 


m/m 


12.70 
11.11 
9.53 
7.94 
6.35 
4.76 
3.18 

7.94 
6.35 
4.76 

7.94 
6.35 
4.76 

4.76 
3.97 

12.70 
11.11 
9.53 
7.94 
6.35 
4.76 


Per  Foot, 
Pounds 


6.8 

6.1 

5.3 

4.5 

3.62 

2.75 

1.86 

4.2 
3.4 
2.59 

3.92 
3.19 
2.44 

2.28 
1.91 

5.6 

5.0 

4.4 

3.66 

2.98 

2.28 


Per  Meter. 
Kilos 


10.12 
9.08 
7.89 
6.70 
5.39 
4.09 
2.77 

6.25 
5.06 
3.85 

5.83 
4.75 
3.63 

3.39 
2.84 

8.33 
7.44 
6.55 
5.45 
4.43 
3.39 


^^urniahed  only  by  special  arrangement, 
^or  larger  sizes  of  Angles  -mth  Unequal  Legs,  see  pages  599  to  604% 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Angles  with  Unequal  Legs. — Bar  Mill  Sizes. — Continued 


r 

I 
I 

M 

I 
I 
I 
I 


J^-. 


"-^ 


IZ 


A  631 

to 
A  525 


T 
I 
I 

I 

I 

I 
I 


k- 1%-— ^ 


A  289 
to 

A  277 


K- IM- 


T' 


J-- 


l^ 


A  646 

and 

A  645 


I 

I 

I 

»i 

"^ 
«^ 

I 
I 
I 
I 
I 


^ — zJ 


h-- 


■— iVs--^ 


A  618 

to 
A  620 


I 
I 
I 

f 

I 


A  690 

to 
A  660 


d 


f- 
I 
I 
I 

\^ 

I 


V 


♦A  661 


Lu 


Section 
Index 

Size 

Thickness 

Weight 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

Pe 

A  631 
A  614 
A  615 
A  616 
A  525 

2    xlj 
2    X  li 
2    xli 
2    X  IJ 
2    X  li 

51x38 
51x38 
51x38 
51x38 
51x38 

1^ 

9.53 
7.94 
6.35 
4.76 
3.18 

3.99 
3.39 
2.77 
2.12 
•  1.44 

A  289 
A  290 
A  276 
A  277 

2    X  If 
2    X  l| 
2    X  If 
2   X  If 

51x35 
51x35 
51x35 
51x35 

f 

A- 
i 

9.53 
7.94 
6.35 
4.76 

3.83 
3.26 
2.66 
2.04 

A  646 
A  645 

2    xli 
2    xli 

51x32 
51x32 

i 
A 

6.35 
4.76 

2.55 
1.96 

•A  538 

2    X  1 

51x25 

A 

4.76 

1.80 

A  618 
A  619 
A  620 

IJxU 

Hxii 
lixli 

44x32 
44x32 
44x32 

i 

6.35 
4.76 
3.18 

2.34 
1.80 
1.23 

A  690 
A  621 
A  622 
A  660 

Hxli 
Uxli 
Ifxli 
UxlJ 

44x29 
44x29 
44x29 
44x29 

i 

7.94 
6.35 
4.76 
3.18 

2.73 
2.24 
1.72 
1.17 

•A  661 

lix  J 

44x22 

i 

3.18 

1.07 

•Furnished  only  by  special  arrangement. 


'Funiiahfd  only  by  si 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


SQUARE  ROOT  ANGLES—BAR  MILL  SIZES 


V 1%- M 


r 


I 

I 


I 

i. 


J^ 


*A371 
to 

*A380 


><  •- 

1 

* 

1 

1 

1 

'J. 

1 

1 
1 

1 
1- 

*A383 

to 
*A387 

w 

I 
1 


L 


4 


I 


^^ 


*A375 
to 

*A379 


l< 


2- 


->l 


*A388 
to 

*A521 


Size 

Thickness 

Weight 

Section 

Index 

Per  Foot, 

Per  Meter, 

Inches 

m/m 

Inch 

m/m 

Pounds 

KJHot 

♦A  371 

2|x2} 
2    x2f 

70x70 

i 

12.70 

8.5 

12.65 

♦A  372 

70x70 

A 

11.11 

7.6 

11.31 

*A373 

2x2 

70x70 

} 

9.53 

6.6 

9.82 

♦A  374 

2    x2 

70x70 

A 

7.94 

5.6 

8.35 

♦A  380 

2!  X  2} 

70  X  70 

i 

6.35 

4.5 

6.70 

♦A  375 

2i  x2i 
2    x2i 

64x64 

} 

12.70 

7.7 

11.46 

♦A  376 

64x64 

A 

11.11 

6.8 

10.12 

♦A  377 

2    X  2 

64x64 

i 

9.53 

5.9 

8.78 

♦A  378 

2x2 

64x64 

A 

7.94 

5.0 

7.44 

♦A  379 

2i  x2^ 

64x64 

i 

6.35 

4.1 

6.10 

*A383 

2ix2l 

57x57 

i 

12.70 

6.8 

10.12 

*A384 

2ix2 

57x57 

A 

11.11 

6.1 

9.08 

♦A  385 

2J  x2 

57x57 

1 

9.53 

5.3 

7.89 

♦A  386 

2    x2 

57x57 

A 

7.94 

4.5 

6.70 

*A387 

2Jx2i 

57x57 

i 

6.35 

3.62 

5.39 

♦A  388 

2x2 

51x51 

A 

11.11 

5.3 

7.89 

♦A  389 

2x2 

51x51 

i 

9.53 

4.7 

6.99 

♦A  390 

2x2 

51x51 

A 

7.94 

3.92 

5.83 

♦A  391 

2x2 

51  x51 

i 

6.35 

3.19 

4.75 

♦A  521 

2x2 

51  X  51 

A     1       4.76 

2.44 

3.63  _ 

•Furnished  only  by  special  arrangement. 

For  larger  sizes  of  Square  Root  Angles,  see  page  605. 
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Square  Root  Angles. — Bar  Mill  Sizes. — Continued 


,♦_-__!  i^___ 


r — iH-— ^ 


*A392 
to 

*A520 


1 


;^ 


X 


— -1%-- H 

— ^— I 


I 

I 

I 
I 


♦A396 

to 
*A399 


x_ 


J. 


*A400 

to 
*A403 


*A406 

to 
*A408 
<• 


SflO 


I 
I 

1__U 


1 


*A430 


T 


r— 1---- 1 
L_ 


3 


♦A409 
to 

*A411 


.-%->, 


*A  412 
and 

jt-JJ  *A  413 


LJJ 


2 


*A414 
and 
*A  415 


on 

Size 

Thickness 

Weight 

Inches 

m/m 

Inch 

m/m 

Per  Foot. 
Pounds 

Per  Meter, 
Kilos 

?4 
20 

If  xU 
Ifx  li 
Ifxl 
ifx  If 
If  X  If 

44x44 
44x44 
44x44 
44x44 
44x44 

♦a 

i 

11.11 
9.53 
7.94 
6.35 
4.76 

4.60 
3.99 
3.39 
2.77 
2.12 

6.85 
5.94 
5.04 
4.12 
3.15 

04 

lAxlA 

40x40 

i 

6.35 

2.44 

3.63 

96 
97 
98 
99 

Ux  H 
HxU 
Uxli 
l|x  l| 

38x38 
38x38 
38x38 
38x38 

f 
A 

9.53 
7.94 
6.35    • 
4.76 

3.35 
2.86 
2.34 
1.80 

4.99 
4.26 
3.48 
2.68 

00 
01 
02 
03 

Ifx  If 
ifx  if 
Hxlf 
IJxli 

32x32 
32x32 
32x32 
32x32 

A 
1 

A 
i 

7.94 

•      6.35 

4.76 

3.18 

2.33 
1.92 
1.48 
1.01 

3.47 
2.86 
2.20 
1.50 

06 
07 
08 

Uxli 
llxli 
Uxli 

29x29 
29x29 
29x29 

i 

6.35 
4.76 
3.18 

1.70 
1.32 
0.91 

2.53 
1.96 
1.35 

09 
10 

:11 

Ix  1 
Ix  1 

1x1 

25  X  25 
25x25 
25x25 

i 

A 

i 

6.35 
4.76 
3.18 

1.49 
1.16 
0.80 

2.22 
1.73 
1.19 

rl2 

tl3 

ix  J 

22x22 
22x22 

t 

4.76 
3.18 

1.00 
0.70 

1.49 
1.04 

14 
15 

xf 
ixf 

19  X  19 
19  X  19 

f 

4.76 
3.18 

0.84 
0.59 

1.25 
0.88 

•  IT 


Furnished  only  by  special  arrangement. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


TEES  WITH  EQUAL  LEGS— BAR  MILL  SIZES 


Section 
Index 

Size 

Thickness  of  Metal 

Weight 

Inches 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

Per 

Flange 

Stem 

Flange 

Stem 

Flange 

Stem 

Flange  and  Stem 

Meter.  < 
Kilos 

T  10 
T  11 

*T  23 

T  12 
T  13 

2i 

2i 
2i 

^1 

2i 

2i 
2i 

64 
64 

64 

57 
57 

64 
64 

64 

57 
57 

Hto  A 
Ato^g 

0.245 
to 

0.255 
Ato^^ 
>ito  A 

Htof, 
Ato^i 

0.228 

to 
0.267 

9.53  to  11.11 
7.94  to    9.53 

t 

7.94  to    9.53 
6.35  to    7.94 

6.4 

5.5 

4.1 

4.9 
4.1 

9.52 
8.19 

6.10 

7.29 
6.10 

♦Furnished  only  by  special  arrangement. 

tFlange — 6.22  to  6.48  m/m;  Stem — 5.79  to  6.78  m/m. 

For  larger  sizes  of  Tees  with  Equal  Legs,  see  pages  615  and  616. 


•1^ 


'Rolled  approiliiuitely  to  one  decree  taper  each  side  o[  a 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Tees  with  Equal  Legs. — Bar  Mill  Sizes. — Continued 


11^— 


^ 


L 


■*"""T 


*T510 


KV 


-iK^— 


*T501 


— 1 1. 


r 
I 


\y% 


S±^ 


A 


*T502 


-1(8 


iff 


r 

I 


*T603 


I* 


V  r^          ,  • 

Size 

Thickness  of  Metal 

Weight 

4  Section 

i Index 

Inches 

■    m/m 

Inch 

m/m 

Per 
Foot. 

Me 

Flange  Stem 

Flange 

Stem 

Flange 

Stem 

Flange  and  Stem 

Pounds 

Ki 

T     19 

U    '    It 

32 

32 

i  to  A 

i  to  A 

6.35  to  7.15 

2.02 

♦T   511 

1       It 

32 

32 

i  to  i 

i 

6.35 

1.98 

T     20 

*  I 

u 

32 

32 

A  to  A 

Ato  A 

4.76  to  5.56 

1.59 

♦T   510 

11 

32 

32 

Ato  A 

A 

4.76 

1.55 

♦T   501 

32 

32 

i  to  \ 

1 

3.18 

1.09 

*T    502 

1             1* 

29 

29 

Ato  A       A 

4.76 

1.37 

♦T    503 

11 

\\  1 

29          29     1 

i  to  i          i 

3.18 

0.97 

*  Rolled  approximately  to  one  degree  taper  each  side  of  stem. 
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Tbbs  with  Equal  Legs. — Bar  Mill.  Sizes. — Continued 


Ei-i 


rvj' 


1 — y  TM 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 
TEES  WITH  UNEQUAL  LEGS— BAR  MILL  SIZES 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  165 

Tkes  with  Unequal  Legs. — Bar  Mill  Sizes. — Continued 


T^l ^ 

f     \\   *T525 


T519 


^     ^     ^i 


*PurEXl«hed  only  by  iwciaL  arraag«meat. 

tRolled  >K>rodm>tdy  Co  one  deliee  taper  each  lide  oi 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


MISCELLANEOUS  TEES 


ELEVATOR  TEES 


CRANE  RAIL 


-hW- 


N 


*. 


■T*T161 


5-i»i;-J 


HAND  RAIL  TEE 

H- oA 


CAR  TRUCK  TEE 


■ — ^^^ Tf^ — T~T" 


-J^^ 


*T154 


A'^^ 


*T156 


CONDUCTOR  RAIL  TEES 


Z"- 


fr —3    - 


—  - »l 


"^  *T157 


^  *T158 


Size 

Thickness  of  Metal 

Weigh 

Section 
Index 

Inches 

m/ra 

Flange 

Stem 

Per 
Foot, 
Lbs. 

] 
K 

Flange 

Stem 

Flange 

Stem 

Inch 

m/m 

Inch 

m/m 

•T  162 
•T160 
•T161 
•T  154 

5i 

5 

3i 

4i 

4 

3i 

3 

5A 
3H 

l{ 
3 

21 

2\ 

140 

127 

89 

114 

102 

89 

76 

129 
91 
64 
48 
76 
57 
57 

Htol 
4  tot, 
A  to  A 
See  Cut 
See  Cut 
See  Cut 
See  Cut 

17.46  to  25.40 

12.70  to  15.88 

7.94  to  11.11 

See 
ftof 
f  tof 
to  A 

itoH 
A  to  A 

A  to  A 

Cut 

9.53  to  19.05 
9.53  to  19.05 
6.35  to    7.94 
6.35  to  12.70 
7.94  to  11.11 
7.94  to  11.11 

31.6 
16.3 
9.0 
7.0 
11.3 
7.3 
7.0 

4! 

i: 

11 

•T  156 

i( 

•T  157 

11 

•T  158 

1' 

•Furnished  only  by  special  arrangement. 
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Z-BARS-BAR  MILL  SIZES 


*  s 
^ 


T 


-2H- 


*— — ly*- 


V« 


*Z19 


% 


V82 


-X 


*2 


^10. 


^ 1^ 


-ly* •«. 


D 


*Z540 


i.d 


lyii-- 


% 


16v 


I^ 


16 


'%. 


m 


10 


^Z510 


I 
■ 


.--.C 


4HJ- 


•';? 


-h: 


^Z501 


-1^82— -*• 


lyic; 


45 


.    Z  530 


m 

X 

Size 

Thickness  of  Metal 

Weight 

Inches 

Millimeters 

Inch 

m/m 

Per  Foot. 

PerMeter, 

Flange  Web  Flange 

(Approximate) 

Pounds 

Kilos 

[9 

l>ixl5ix2H 

32  X  44  X  54 

h 

5.56 

3.49 

5.19 

to 

lMxlJixl54 
lAxlHxlH 

32  X  44  X  44 

A 

4.76 

2.79 

4.15 

10 

27  X  45  X  38 

A 

4.76 

2.53 

3.77 

3.18 

)1 

lAxl^xlA 

29  X  38  X  29 

y%,  A.  H 

• 

3.97 
3.18 

1.65 

2.46 

3.18 

JO 

lAxiHxiA 

30x41x37 

3-8.  A.  Is 

3.97 

1  3.181 

1.85 

2.75 

mished  only  by  special  arrangement. 
larger  sizes  of  Z-Bars,  see  pages  622  to  624. 
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Z-Bars. — Bar  Mill  Sizes. — ConUntud 


V        ! 

if    '    ) 

■••>i.'  ■ 

•Z523 

-V4. 

>  ^J 

r'          y^^ 

'Furniahed  only  by  «t>eaal 
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GROOVED  ROUNDS 


M831 


k. —  1* — -J 


M832 


Section 

Size 

Weight 

Index 

Inches 

m/m 

Per  Foot, 
Pounds 

Per  Meter, 
Kilos 

M820 
M821 
M822 

M830 
M831 
M832 

3    xli 
2Jxli 
2    xl 

1 

1 

i 

76x38 
63  X  32 
51x25 

25.40 
25.40 
12.70 

6.7 
5.3 
3.25 

2.60 

2.45 

.65 

9.97 
7.89 
4.84 

3.87 

3.64 

.96 

1 
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SPECIAL  STEEL  SHAPES  AND  BARS 

In  addition  to  the  sections  shown  in  this  catalogue,  we  can  furnish  a  la 
number  of  special  shapes  rolled  by  the  Carnegie  and  Illinois  Steel  Compan 
for  manufacturing  and  other  special  purposes,  for  particulars  of  which  see 
Shape  Books  and  catalogues  of  those  companies,  which  will  be  furnished 
request.     I  ncluded  in  these  Special  Shapes  are  the  following : 


Angles,  of  various  special  shapes  and  sizes 
Automobile  Sections 
Axle  Beams 
Axle  Clip  Sections 
Axle  Section 

Baby  Carriage  Spring  Steel 

Beaded  and  Ribbed  Tires 

Beaded  Bars 

Beaded  Hoop  Bands 

Beaded  Hub  Band 

Beaded  Nut  Sections 

Beaded  Stove  Leg  Sections 

Beams  for  various  special  purposes 

Belt  Rail  Section 

Beveled  Comer  Square  Bars 

Bevel  Edge  Clip 

Bevd  Edge  Flats 

Bevel  Nose  Sections 

Bevel  Shaft  Sections 

Bevel  Wagon  Box  Sections 

Bit  Mouth  Clip  Sections 

Blunt  Ovals 

Body  Side  Bearing  Plate 

Box  Strap  Sections 

Brake  Key  Sections 

B-Section 

Budde  Bar  Section 

Cam  Sections 

Can  Ring  Sections 

Car  Door  Trolley  Track  Section 

Carline  Section 

Carrier  Track  Section 

Chafe  Section 

Channeled  Fla:s 

Channel  Ri:u  Sections 

Channels  tor  various  special  purposes 

Clamping  Ri:ii  Section 

Clincher  Ri:;j:  Sections 

Clincher  Tire  SiJe  Rin^  Se-rtioas 


Clip  Sections 

Concave  Convex  Clip  Sections 

Concave  Convex  Hame  Sections 

Concave  Convex  Spring  Section 

Concord  Hame  Strap  Sections 

Cotton  Gin  Section 

Coupling  Sections 

Crescent  Hame  Sections 

Crescent  Sections 

Cultivator  Beams 

Cylinder  Lag 

Dash  Channels 

Demountable  Rim  Sections 

Detachable  Rim  Sections 

Diamond  Harrow  Tooth  Sections 

Draw  Bar  Key  Section 

I>res8er  Pipe  Sections 

Drill  Pomt  Steel 

Drill  Post  Section 

I>-Section 

Dual  Felloe  Bands 

Elevator  Tees 

Famham  Third  Rail  Section 
Felloe  Bands 
Fence  Channels 
Fence  Post  Section 
Fender  Channels 
Figure  8  Section 
Follower  Plate 
Friction  Spring  Section 
Frog  Filler  Sections 

Grooved  Flats 
Grooved  Half  Ovak 
Grooved  Hame  Sections 
Grooved  Rounds 
Grooved  Tire  Sections 
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Special  Steel  Shapes  and  Bars. — Continued 


>val  Clip  Sections 
)vals 

Sections 
ler  Strap  Section 
!r  Bars 
w  Beams 
w  Channels 
w  Tooth  Sections 

Plate  Sections 
iand  Sections 

lar  Hexagon  Section 


ections 

•*B"  Section 
"D"  Section 

ig  Bars 

ig  Ring  Sections 

•to  Section 
[^uard  Channels 

Yoke  Sections 
ections 
teel  Flats 

e  Angles 


Bars 

sections 

er  Tire  Sections  • 
Beams 
3ap  Sections 
Sections 

Machine  Section 
ing  Press  Sections 
ction  Strip  Angle 

Bar  Section 
Reinforcing  Bars 


Reach  Angle 
Rim  Sections 
Roimd  Bevel  Edge  Bars 
Round  Toe  Channel 

Safety  Ring  Sections 

Sash  Sections 

Saw  Mill  Track  Sections 

Screen  Bar  Section 

Side  Wall  SecUon 

Single  Round  Edge  Bar 

Slide  Plates 

Stanwood  Back  Section 

Stanwood  Front  Section 

Star  Sections 

Stove  Leg  Channels 

Stove  Leg  Sections 

Straight  Side  Tire  Ring  Section 

Switch  Friction  Plates 

Taper  Angles 
Thimble  Section 
Tire  Channels 
Tire  Sections 
Toe  Calk  Sections 
Tongue  Cap  Sections 
Track  Angles 
Track  Chain  Section 
Trimmer  Section 
Trolley  Track  Sections 

• 

U-Bars 

V-Bars 

Vault  Key  Sections 
Vehicle  Spring  Clip'Sections 
Vehicle  Spring  Steel 
Velocipede  Sections 

Washboard  Sections 
Wedge  Bars 
Welder  Bars 
Wheel  Rim  Sections 
Window  Sections 
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FLAT  ROLLED  STEEL 

ROUND  EDGE  SPRING  STEEL 

OVER-ALL  MEASURE 


H  to  H'  (19.05  to  20.64  m/m)  wide  x  3^'  to  3^'  (3.175  to  12.70  m/m). 
?^'tolH'{22.23to38.10m/m)widex  J^'toJi'(3.175toI9.05n  '  ' 
"    ol01.60m/m)  widexj^'tol' (6.35to25.40in/] 


Sizes  not  listed  will  be  considered,  if  in  sufficient  quantities. 

ROUND  EDGE  CONCAVE  OR  VEHICLE  SPRING  STEEL         ' 

OVER- ALL  MEASURE 

r  and  lA'  (25.4  and  26.99  m/m)  wide  x  No.  6  to  No.  00  B.W.G.  (5.1S6 
to  9.652  m/m). 

1%'  to  2'  (28.5T  to  50.80  m/m)  wide  x  No.  7  to  No.  00  B.  W.  G.  (4.57  tta. 
9.652  m/m). 

2A'  to  2H'  (52.39  to  63.50  m/m)  wide  x  No.  7  B.W.G.  to  A'  (4.57  tc» 
11.11  m/m). 

2A'to3H'  (65.09  to  88.90  m/m)  wide  x  No.  6  B.  W.  G.  to  A'  (5.1S6  tea 
11.11  m/m). 

Sizes  not  listed  will  be  considered,  if  in  sufficient  quantities. 


ROUND  EDGE  TOE  CALK 
22.23m/m)  widex  A'  (4.7< 
to  19.05  m/m)  wide  x  H '  {6-35 


22.23  m/m)  wide  x  A'  (4-76  n 
._  19.05  m/m)  widexW'(6.3S  m/m). 
to  19.05  m/m)  wide  x  ft'  (7.94  m/m). 


11  to  22.23  m/m)  widex  ?^'  (9.53  n 
0  to  19.05  m/m)  wide  x  A'  (H-H  m/mj. 
8  to  22.23  m/m)  wide  x  H'  (12-70  m/m). 
5  to  22.23  m/ra)  wide  x  ^'  (15.88  m/m). 
^sure  is  determined  by  adding  to  Face  Measure: 
'  (1.59  m/m)  (or  sizes  ft'  (4.76  m/m),  M'  (6.35  m/m)  and  ft'  (7.»4 

- )  in  thickness. 

ft'  (2.38  m/m)  for  sizes  Vs'  (9.53  m/m),  ft'  (11.11  m/m),  J^'  (12.70 m/rn) 
,^A  B.i»  (ic  SO  ~.  /™i  :„  .u;^i, — ,=.  " 


ROUND  EDGE  BABY  CARRIAGE  SPRING  STEEL 
M'  to  ft*  (12.70  to  14.29  m/m)  wide  x  No.  13  B.  W.  G.  to  ft'  (2.41  to 4.76 

^'to  IH'  (15.88  to  28.58  m/m)  wide  x  No.  13  B.  W.  G.  to  K'  (2-41  to 6.35 

Sizes  not  listed  will  be  considered,  if  in  sufficient  quantities. 

SKELP 

All  sizes  within  the  range  of  Sheared  Plales  (see  pages  625  Co  628),  ^'^}Z 
versalMill  Plates  (set  page  629)  and  Hand  Edge  Flats  (seepages  174andl''^'' 
can  be  furnished. 

For  tables  of  weights  of  bars  sec  pjges  143  and  144,  and  for  weight  P*^ 
square  foot  see  page  173. 
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WEIGHTS  OF  FLAT  ROLLED  STEEL 


Thickness 

Weight 

] 

[nch 

Millimeters 

Pounds 
per  Square  Foot 

Kilos 

lacUonal 

Decimal 

per  Square  Meter 

.5 

.46875 

.4375 

.40625 

.375 

.34375 

12.70 
11.91 
11.11 
10.32 
9.525 
8.731 

20.4 

19.125 

17.85 

16.575 

15.3 

14.025 

99.601 
93.376 
87.151 
80.926 
74.701 
68.476 

1 

.3125 

.296875 

.28125 

.265625 

.25 

.234375 

7.938 
7.541 
7.144 
6.747 
6.350 
5.953 

12.75 
12.1125 
11.475 
10.8375 
10.2 
9.5625 

62.251 
59.138 
56.026 
52.913 
49.801 
46.688 

1 

.21875 
.203125 
.1875 
.171875 

5.556 
5.159 
4.763 
4.366 

8.925 
8.2875 
7.65 
7.0125 

43.576 
40.463 
37.350 
34;238 

I 

.15625 
.140625 
.125 
. 109375 

3.969 
3.572 
3.175 
2.778 

6.^75 
5.7375 
5.1 
4.4625 

31.125 
28.013 
24.900 
21.788 

.09375 
.078125 
.0625 
.046875 

2.381 
1.984 
1.588 
1.191 

3.825 
3.1875 
2.55 
1.9125 

18.675 

15.563 

12.450 

9.338 

it 

h 

m 

.03125 
.015625 
.0078125 
.00390625 

.794 
.397 
.1984 
.0992 

1.275 
0.6375 
0.31875 
0.159375 

6.225 

3.113 

1.556 

.778 

^or  weights  of  steel  plates  thicker  than  }^  inch,  see  tables  on  pages  625  to 
W9.  For  weights  of  steel  rolled  to  the  Birmingham  Wire  Gauge  (B.  W.  G.) 
numbers,  see  page  176. 
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STEEL  HOOPS  AND  BANDS 

Brand  "Carnegie" 

The  following  table  gives  the  range  of  gauges  in  which  we  can  fur 
various  widths  mentioned.  The  gauge  numbers  are  those  of  the  "Birn 
Wire  Gauge"  (B.  W.  G.).  For  their  equivalents  in  decimals  of  an  inc 
millimeters,  and  for  comparison  with  the  numbers  of  the  "Birmingha 
and  Hoop  Iron  Gauge"  (B.  G.),  see  table  on  page  177. 


Widths 

Thicknesses 

Inches 

m/m 

B.  W.  G. 

m/D 

r 

9.525 

No.  18  to  No.  4 

1.245  to 

1* 

11.11 

No.  19  to  No.  4 

1.067  to 

12.70 

No.  22  to  No.  4 

.711  to 

A'tol* 

14.29  to    25.40 

No.  23  to  No.  4 

.635  to 

lA'to2' 

26.99  to    50.80 

No.  22  to  No.  4 

.711  to 

2A'to3' 

52.39  to    76.20 

No.  21  to  No.  1 

.812  to 

3*' to  3*' 
3*' to  4* 

77.79  to    88.90 

No.  20  to  No.  1      1 

.889  to 

,           90.49  to  101.60 

No.  19  to  No.  1 

1.067  to 

4S'to4r 

103.19  to  114.30 

No.  18  to  No.  1 

1.245  to 

4S'toSA' 

,         115.89  to  128.59 

No.  17  to  No.  1 

1.473  tc 

Sh'   to6  ' 

'         130.18  to  171.45 

No.  16  to  No.  1 

1.651  to 

6H'to8  ' 
8H'to9  " 

173.04  to  219.08 

No.  14  to  No.  1 

2.108  to 

220.66  to  244.48 

No.  12  to  No.  1 

2.769  tc 

10  J' 

260.35 

No.  12  to  No.  1 

2.769  tc 

From  H'  (9.525  m/m)  to  9H^  (244.48  m/m).  intermediate  widths  can  be  furnish< 
Over  9^"  (244.48  m/m)  in  width,  the  size  listed  is  the  only  one  which  is  rolled, 
mediate  widths  will  be  considered. 
For  weights  see  following  page. 

STANDARD  "ARROW"  COTTON  TIES 


Standard  "Arrow"  Cotton  Ties  are  supplied  in  bundles  of  30  piece 
6  inches  (3^2  meters)  long,  by  H"  (23.8  m/m)  wide,  about  No.  1 
(B.  W.  G.)  in  thickness,  with  30  buckles,  dipped  in  cotton  tie  varni.' 
otherwise  specified  in  the  order.  The  bundles  weigh  about  45  lbs 
Kilos)  each.  If  the  tics  are  required  to  be  furnished  unvarnished,  t 
should  so  state. 
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n  inches.     Example:  aW'widi 
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BIRMINGHAM  WIRE  GAUGE  ("B.  W.  G.") 

Equivalents  in  Inches  and  Millimeters  and  Corresponding  Wei 

OF  Flat  Rolled  Steel 


Thickness                          ' 

1 

yVeisht 

Gauge 
Number 

1 
Inch 

m/m 

Pounds 
per  Sq.  Ft. 

Kilos  per 
Square  Mete 

0000 

000 

00 

0 

.454 
.425 
.380 
.340 

11.532 

10.795 

9.652 

8.636 

18.5232 
17.34 
15.504 
13.872 

90.438 
84.661 
75.697 
67.729 

1 

2 
3 

4 

.300 
.284 
.259 
.238 

7.620 
7.213 
6.579 
6.045 

12.24 
11.5872 
10.5672 
9.7104 

59.761 
56.573 
51.593 
47.410 

5 

6 

7 
8 

.220 
.203 
.180 
.165 

5.588 
5.156 
4.572 
4.191 

8.976 
8.2824 
7.344 
6.732 

43.824 
40.438 
35.856 
32.868 

9 
10 
11 
12 

.148 
.134 
.120 
.109 

3.759 
3.404 
3.048 
2.769 

6.0384 
5.4672 
4.896 
4.4472 

29.482 
26.693 
23.904 
21.713 

13 
U 
15 
16 

.095 
.083 
.072 
.065 

2.413 
2.108 
1.829 
1.651 

3.876 
3.3864 
2.9376 
2.652 

18.924 
16.534 
14.343 
12.948 

17 
18 
19 
20 

.058 
.049 
.042 
.035 

1.473 

1.245 

1.067 

.889 

2.3664 
1.9992 
1.7136 
1.428 

11.554 
9.761 
8.366 
6.972 

21 
22 
23 
24 

.032 
.028 
.025 
.022 

.813 
.711 
.635 
.559 

1.3056 
1.1424 
1.02 
0.8976 

6.375 
5.577 
4.980 
4.382 

25 
26 
27 
28 

.020 
.018 
.016 
.014 

.508 
.457 
.406 
.356 

0.816 
0.7344 
0.6528 
0.5712 

3.984 
3.586 
3.187 
2.789 

29 
30 
31 
S2 

.013 
.012 
.010 
.000 

.330 
.305 
.254 
.229 

0.5304 
0.4896 
0.408 
0.3672 

2.590 
2.390 
1.992 
1.793 

33 
34 

.008 

.007 

.005 

004 

.203 
.178 
.127 
.102 

0.3264 
0.2856 
0.2040 
0.1632 

1.594 
1.394 
0.996 
0.797 
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XDARD  GAUGES  FOR  STEEL  PLATES,  SHEETS 
AND  HOOPS 

parative  table  showing  the  thickness  in  decimals  of  an  inch  and  in  milli- 
meters of  the  numbers  of 
"he  "United  States  Standard  Gaugb  for  Sheet  and  Plate  Iron 

and  Steel"  (U.  S.  G.) 
The  "BiRMiNi^AM  Wire  Gauge"  also  known  as  "Stub's  Iron  Wire 
Gauge"  {B.  W.  G.) 

The  "Birmingham  Sheet  and  Hoop  Iron  Gauge"  (B.  G:) 


•Hcp-m  178. 


The  Uniled  States  Sta.nilaid  C.uhkp  19  a  w<^igh[  gauge  baaed  upon  Ibe  welihts  per  iqliaTe  (<•)' 
in  ounees  avoirduiHiis  and  approximate  thickness  based  upon  4S0  priundi  per  cubic  foot. 
In  (he  practical,  use  and  application  ot  the  Uniled  Stales  Standard  Gauge,  a  weight  varialW 
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APOLLO 

inononinssTin. 

PmUCIB  QNMMNY 
RIV  TNR.II.S.A. 


CORRUGATED  GALVANIZED  SHEETS 
"APOLLO"  BRAND 

>ximate  number  of  sheets  per  ton  of  2240  pounds  (1016  kilos). 

(Count  not  guaranteed.) 


6  Ft. 

7  Ft. 

8  Ft. 

9  Ft. 

10  Ft. 

r.x  8/3'Corg. 
xlO/3'  •• 

240 
194 

206 
167 

180 
146 

160 
129 

144 
116 

X  8/3'  " 
xlO/3'  " 

220 
180 

189 
154 

165 
135 

146 
120 

132 
108 

X  8/3'  •• 
X 10/3'  " 

200 
167 

172 
143 

150 
125 

133 
111 

120 
100 

X  8/3'  " 
X  10/3'  •• 

186 
155 

159 
133 

139 
116 

124 
103 

111 
93 

X  8/3'  •• 
X 10/3'  " 

140 
117 

120 
100 

105 
88 

93 

78 

84 
70 

X  8/3'  " 
X 10/3'  •• 

116 
97 

99 
83 

87 
73 

77 
65 

69 
58 

X  8/3'  " 
X  10/3'  " 

95 
79 

81 
68 

71 
59 

63 
53 

57 
47 

X  8/3'  " 
X  10/3"  " 

72 
62 

62 

53 

54 
46 

48 
41 

43 
37 

PLAIN  GALVANIZED  SHEETS 

roximate. number  of  sheets  per  ton  is  the  same  for  plain  galvanized 
iches  (76  cm.)  wide  as  for  corrugated  sheets  with  8/3  *  corrugations, 
ain  galvanized  sheets  36  inches  (914  m/m)  wide  the  same  as  for 
ugations,  for  which  see  above  table. 
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ELECTRICAL  SHEETS 

Special  Sheets  to  meet  the  requirements  of 
Electrical  Machinery  Manufacturers 


I- ' 


APOLLO  SPECIAL  ELECTRICAL 

PATENTED 

HIGH  SILICON  ALLOY  SHEETS 

Minimum  Iron  Loss — Non-aging — specially  adapted  for 

Transformer  Construction. 

Reduces  Core  Loss  and  Heating; 

Increases  Efficiency. 


DYNAMO  SPECIAL  ELECTRICAL  SHEETS 

PATENTED 

SILICON  ALLOY  SHEETS 

Specially  developed  for 
Highest  efficiency  Dynamo  and  Motor  work 

Particularly  suitable  for 
Stators  of  alternating  current  motors 

*Non-aging  Low  Iron  Losses 


U.  S.  ELECTRICAL 

Highest  Quality  Sheets  for  Dynamo  and 
Motor  Construction 

Practically  Non-aging. 


AMERICAN  ARMATURE  SHEETS 

Good  grade  sheets  suitable  for  Laminated  Poles, 
Slow  Speed  and  Intermittent  Operating  Machines 


POLE  FACE  STOCK 

High  permeability  sheets  for  Laminated  Poles 
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Tin  Mill  Black  Plates. — Continued 


BLUED  STOVE  PIPE  STOCK 

Bessemer,  uniform  color  and  polished.     Exclusively  for  stove  pipe. 
Gauges— 28,  29  and  30,  U.  S.  G. 

Sizes— preferably  in  sheets  of  the  correct  size  for  making  one  length  of  pipe. 
Packed  for  export  shipment  in  metal  boxes. 


BLACK  CANADA  PLATES 

Bessemer  quality.     Standard  size,  18  x  24  inches  (457  x  610  m/m).     In 
bundles  containing  52,  60,  75  or  85  sheets,  weighing  112  lbs.  (50.8  kilos). 

TIN  MILL  BLUE 

CAMBRIDGE  BLUE 

MORTON  POLISHED 


Packing. — Tin  Mill  Black  Plates  are  easily  affected  by  moisture.  It  is 
herefore  recommended  that  for  ocean  shipment  either  metal  boxes  or  tin 
ned  wooden  boxes  be  used.  The  latter  are  sealed,  and  will  thoroughly  pro- 
ict  material  from  water  and  dampness. 

It  is  recommended  that  Tin  Mill  Black  Plates  be  ordered  in  sizes  ranging 
•cm  Wx  20"  to  20*  x  28'  (355  x  508  to  508  x  712  m/m),  to  facilitate  packing 

boxes  or  bundles,  the  weight  of  which  will  permit  of  handling  with  least 
»ssible  breakage. 


GALVANIZED  CANADA  PLATES 

3f  the  very  highest  quality.  Made  from  best  raw  materials  by  latest 
proved  methods.  True  to  gauge  and  uniform  in  quality.  Size — 18''  x  24" 
17  x  610  m/m),  52,  60,  75  and  85  sheets,  to  weigh  112  lbs.  (50.8  kilos). 

^acked  for  shipment  in  bundles  or  in  wooden  boxes. 
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Tin  pLkTE5.— Continued 
PACKING 

The  usual  manner  of  packing  tin  plates  is  in  light  wooden  boxes  and  when 
Mjuired  for  ocean  shipment  the  wooden  boxes  are  strapped;  usually  with 
■n  length  straps  around  the  box  the  long  way.  Too  much  attention  cannot 
e  given  the  feature  of  packing.  Customers  should  be  fully  advised  as  to 
he  various  styles  of  packing  which  we  can  furnish,  and  should  be  requested 
» indicate  definite  pactdng  instructions  on  all  orders. 

The  standard  wooden  box  is  hardly  suited  for  rough  handling  in  and  out  oE 
nMds  or  lighters  and  we  therefore  recommend  either  TIN  LINED  WOODEN 
BOXES  or  SHEET  METAL  BOXES  for  ocean  shipment. 

Tin-lined  wooden  boxes  are  best  suited  for  protecting  tin  plates  from  sea 
mter  or  moisture  of  any  kind  as  they  are  tightly  soldered,  thus  not  only  pro- 
tecting the  contents  while  en  route  but  the  shipment  can  be  safely  stored  on 
Miival  at  destination.  It  must  be  remembered  that  some  of  the  edges  of 
■ketE  are  raw  steel  and  will  rust  very  easily. 

SHEET  METAL  BOXES  are  made  of  black  steel  sheets  either  formed 
vm  a  wood  frame  similar  to  the  frame  of  the  standard  wooden  box  or.  as  has 
been  more  recently  developed,  are  made  by  joining  the  top  and  bottom  sheets 
■long  the  sides  by  a  folded  seam,  machine  made,  which  forms  an  envelope  into 
Which  the  tinplate  is  inserted  at  one  end.  After  the  box  or  envelope  has  been 
Oled  the  ends  are  folded  in  tightly  and  nailed  fast  to  pieces  of  wood  inserted 
■or  that  purpose.  These  boxes  are  designed  to  prevent  breakage  from  hand- 
In^.  They  are  not  water  tight  and  are  therefore  intended  to  take  the  place  of 
tte  old  style  wboden  box  rather  than  the  tin-lined  wooden  box. 
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American  Terne  or  Roofing  Plates. — Continued 


^    AAAA    % 

SS  POUNtS  COMINa 

f  AAAAA  % 
40m)UNK€0ATIN« 


Sa  POUNDS  C0ATIN9 


^nREOOORSroCN^ 
20  POUNDS  OMnNS 


AMERICAN  OLD  STYLE  "AAAA"  TERNES— 

35  lbs.  coating.     Resquared  and  stamj 

AMERICAN  OLD  STYLE  "AAAAA"  TERNES— 

40  lbs.  coating.     Resquared  and  stam[ 

"MF"  Terne.     Special  coating  and  finish.     Made 
the  original  old  style  palm  oil  process  in  use  for  over  fift 
years.     32  lbs.  coatii^g,  resquared  and  stamped. 


AMERICAN  OPEN  HEARTH  FIRE  DOOR  S' 

Prepared  specially  to   meet  the  requirements  of 
National   Board  of  Fire  Underwriters.     20  lbs.  coat 
resquared  and  stamped. 


The  cuts  in  the  margin,  opposite  each  grade,  indicate  the  respective  bi 
which  are  stamped  on  every  sheet. 

"American  Special"  and  cheaper  grades  are  resquared  only  when  so  ordered,] 
and  an  extra  charge  is  made  therefor. 


LONG  TERNE  SHEETS  (Unassorted) 

These   sheets,   sometimes  called   "Kalamein   Iron",   are   supplied  in  tl 
following  grades  from  steel  specially  selected  to  meet  individual  requirements,! 
and  coated  with  a  mixture  of  tin  and  lead. 

AMERICAN  TERNE  GRADE,  8  lbs.  coating. 
AMERICAN  EXTRA  TERNE  GRADE,  12  lbs.  coating. 
AMERICAN  SPECIAL  TERNE  GRADE,  15  lbs.  coating. 
AMERICAN  OLD  STYLE  "A"  GRADE,  20  lbs.  coating. 

Size  Limits.— Width  up  to  40*'  (1.016m);  length  up  to  120'  (3.048m), 
inclusive.  The  coating  specified  is  per  box  of  112  sheets  20'  x  28'  (508  x7l2 
m/m).  Packed  regularly  for  shipment  in  bundles  of  about  150  lbs.  (68  kiloe) 
or,  when  so  ordered,  in  skeU^ton  crates  or  tight  wooden  boxes  containing  ap* 
proximately  500  lbs.  (227  kilos)  for  which  an  extra  charge  is  made. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  199 


Protective  Coatings  for  Pipe. — Continued 

Process  of  Applying  "NationaV*  Coating, — ^Thie  pipe  is  first  cleansed  and 
kied,  and  while  still  at  a  temperature  above  the  boiling  point  of  water,  it  is 
lipped  into  a  hot  bath  of  mineral  rubber  compound  and  kept  there  until  the 
lipe  has  the  same  temperature  as  the  bath.  On  removal  from  the  bath  the 
lipe  is  allowed  to  drain  vertically  and  cool,  leaving  the  pipe  covered  inside 
nd  outside  with  an  elastic  compound,  the  consistency  of  which  can  readily 
be  adapted  to  the  temperature  conditions  under  which  the  pipe  is  to  be  used. 
By  a  second  operation  this  enamel-like  surface  is  wrapped  with  a  strip  of 
idxic  which  has  been  thoroughly  saturated  with  the  hot  compound.  Im- 
nediately  after  being  saturated  with  the  compound  the  fabric  is  wound  spirally 
over  the  surface  of  the  pipe,  over-lapping  about  one  inch  on  each  turn,  cover- 
ing and  firmly  adhering  to  the  body  coat.  Two  or  three  thicknesses  may  be 
applied  in  this  way  where  desired  to  meet  special  conditions.  A  light  color 
J^oitland  cement  is  applied  to  the  outer  surface,  so  as  to  firmly  adhere  to  the 
^Bompound.  The  average  thickness  of  ordinary  paints  or  bituminous  dips 
aarety  exceeds  1-100  inch,  but  in  the  case  of  one-ply  "National"  Coating  the 
thickness  of  protection  amounts  to  about  3-64  inch. 

Summarizing  the  Advantages  of  *^ National"  Coating. — Exclusion  of  moisture. 
This  is  the  main  purpose  kept  in  view  in  applying  "National"  Coating  to 
ptpt.  So  long  as  moisture  is  prevented  from  reaching  the  metal,  no  corrosion 
nor  electrolysis  is  possible. 

A  much  heavier  coating  may  be  safely  applied  to  the  surface  when  reinforced 
by  fabric  as  described. 

The  saturated"  fabric  affords  considerable  protection  against  damage  to 
tile  coating  through  impact  or  abrasion  and  protects  the  foundation  coat, 
^ch  might  otherwise  be  seriously  injured  thereby. 

When  the  wrapping  has  been  injured  by  abuse  in  handling,  it  can  be  readily 
and  inexpensively  repaired  in  the  field  by  the  application  of  strips  of  fabric 
saturated  with  the  compound. 

Compared  with  cast  iron,  soft  steel  pipe  may  be  made  more  durable  by 
this  system  of  protection  so  that  advantage  may  be  taken  of  the  far  greater 
s^ength,  ductility  and  lighter  weight  of  soft  steel  without  sacrificing  durability. 
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lONAL"  BLACK  AND  GALVANIZED  GAS  TUBES, 
WITH  ENGLISH  THREAD 


linal  Inside 
)iameter 

Weight 

Outside  Diameter 

Number 
of 

is 

m/m 

Per  Foot, 
Pounds 

Per  Meter, 
KUos 

Inches 

m/m 

Threads 

per  Inch  of 

Screw 

\ 

3.17 

0.240 

0.357 

0.406 

10.31 

28 

• 

6.35 

0.421 

0.627 

0.531 

13.49 

19 

9.52 

0.568 

0.845 

0.687 

17.45 

19 

12.70 

0.865 

1.287 

0.844 

21.44 

14 

19.05 

1.156 

1.720 

1.062 

26.97 

14 

25.40 

1.726 

2.569 

1.344 

34.14 

11 

\ 

31.75 

2.325 

3.460 

1.687 

42.85 

11 

J  - 

38.10 

2.768 

4.119 

1.906 

48.41 

11 

1 

44.45 

3.38 

5.030 

2.156 

54.76 

11 

50.80 

3.704 

5.512 

2.375 

60.32 

11 

1 

57.15 

4.80 

7.143 

2.625 

66.68 

11 

J 

63.50 

5.26 

7.828 

3. 

76.20 

11 

} 

69.85 

5.73 

8.527 

3.25 

82.55 

11 

76.20 

6.22 

9.256 

3.5 

88.90 

11 

J 

88.90 

7.34 

10.923 

4. 

101.60 

11 

101.60 

8.33 

12.396 

4.5 

114.30 

11 

} 

114.30 

9.77 

14.539 

5. 

127.00 

11 

127.00 

10.50 

15.626 

5.5 

139.70 

11 

152.40 

12.50 

18.602 

6.5 

165.10 

11 

177.80 

16.36 

24.347 

7.5 

190.50 

*llorlO 

203.20 

20.31 

30.225 

8.5 

215.90 

*11  or  10 

228.60 

24.50 

36.460 

9.5 

241.30 

♦11  or  10 

254.00 

28.70 

42.711 

10.5 

266.70 

*llor  10 

279.40 

33.32 

49.586 

11.5 

292.10 

*llor8 

304.80 

36.00 

53.574 

12.5 

317.50 

*llor8 

11  furnish  with  11  threads  per  inch  of  screw  unless  otherwise  specified. 

Permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 

^shed  with  threads  and  couplings  and  in  random  lengths  unless  otherwise  ordered. 

cut  lengths,  an  extra  charge  will  be  made  above  random  lengths. 

pipe  smoothed  on  the  inside,  known  as  reamed  and  drifted,  an  extra  charge  will  be 

Jbove  standard  pipe. 

^vanized,  or  Coated  pipe,  an  extra  charge  will  be  made  above  Black. 
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"NATIONAL"  AMERICAN  STANDARD,  EXTRA 
STRONG  STEAM,  GAS  AND  WATER  TUBES 


ibe. 
dies 

Outside  Diameter 

Inside  Diameter 

> 

Thickness 

Weight 

Per  Foot, 

Per  Meter, 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Pounds 

KUos 

i 

.405 

10.29 

.215 

5.46 

.095 

2.41 

.314 

.467 

.540 

13.72 

.302 

7.67 

.119 

3.02 

.535 

.796 

1 

.675 

.  17.15 

.423 

10.74 

.126 

3.20 

.738 

1.098 

^ 

.840 

21.34 

.546 

13.87 

.147 

3.73 

1.087 

1.618 

1 

1.05 

26.67 

.742 

18.85 

.154 

3.91 

1.473 

2.192 

1.315 

33.40 

957 

24.31 

.179 

4.55 

2.171 

3.231 

l\ 

1.66 

42.16 

1.278 

32.46 

.191 

4.85 

2.996 

4.459 

l\ 

1.90 

48.26 

1.500 

38.10 

.200 

5.08 

3.631 

5.404 

2.375 

60.32 

1.939 

49.25 

.218 

5.54 

5.022 

7.474 

n 

2.875 

73.03 

2.323 

59.00 

.276 

7.01 

7.661 

11.40 

3.500 

88.90 

2.900 

73.66 

.300 

7.62 

10.252 

15.26 

H 

4.000 

101.60 

3.364 

85.45 

.318 

8.08 

12.505 

18.61 

4.500 

114.30 

3.826 

97.18 

.337 

8.56 

14.983 

22.30 

*\ 

5.000 

127.00 

4.290 

108.97 

.355 

9.02 

17.611 

26.21 

5.563 

141.30 

4.813 

122.25 

.375  , 

9.52 

20.778 

30.92 

6.625 

168.28 

5.761 

146.33 

.432 

10.97 

28.573 

42.52 

7.625 

193.68 

6.625 

168.28 

.500 

12.70 

38.048 

56.62 

8.625 

219.08 

7.625 

193.68 

.500 

12.70 

43.388 

64.57 

9.625 

244.48 

8.625 

219.08 

.500 

12.70 

48.728 

72.52 

10 

10.750 

273.05 

9.750 

247.65 

.500 

12.70 

54.735 

81.46 

u 

11.750 

298.45 

10.750 

273.05 

.500 

12.70 

60.075 

89.40 

12 

12.750 

323.85 

11.750 

298.45 

.500 

12.70 

65.415 

97.35 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 

Furnished  with  plain  ends  and  in  random  lengths  unless  otherwise  ordered. 

Random  length  of  extra  strong  pipe  is  considered  to  be  12  feet  to  22  feet, 
*e  to  have  the  privilege,  however,  of  supplying  not  exceeding  5  per  cent,  of 
total  order  in  lengths  from  6  feet  to  1 2  feet. 

For  pipe  fitted  with  threads  and  couplings,  an  extra  charge  will  be  made 
above  plain  ends. 

For  cut  lengths,  an  extra  charge  will  be  made  above  random  lengths. 

For  Galvanized,  or  Coated  pipe,  an  extra  charge  will  be  made  above  Black. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 
"NATIONAL"  LARGE  O.  D.  TUBES 


The  permissible  variation  in  weight  for  sizes  14',  15'  and  16*.  tliicknesses 
landless,  is  5  percent,  above  and  5  percent,  below.  For  all  other  sizes  and 
lliidinesses  the  permissible  variation  is  10  per  cent,  above  and  10  per  cent. 

Inquiries  and  orders  should  state  outside  diameter  and  thickness  required. 

These  tubes  will  be  shipped  in  random  1eng;ths,  plain  ends,  unless  other- 
•ise  ordered. 

For  cut  lengths,  an  extra  charge  will  be  made  above  random  leng^ths. 

ror  threaded  tubes  an  extra  charge  above  plain  ends  will  be  made. 

We  can  thread  up  to  24  inches  (609.6  m/m). 

\Ve  can  thread  and  couple  up  to  20  inches  (508  m/m). 

f"  tubes  threaded,  larger  than  2i*  O.  D.,  or  cubes  threaded  and  coupled 
Wr  than  20'  O.  D.,  prices  on  application. 
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NATIONAL"  STANDARD  BOSTON  CASING 


All  weights  and  dimensions  are  nominal 


Nominal  Inside 
Diameter 

Outside 
Diameter 

Thickness 

Weight 

Ni 
T 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

Per  Meter, 
Kilos 

per 

* 

2 

50.80 

2i 

57.15 

.100 

2.54 

2.34 

3.48 

2i 

57.15 

2 

63.50 

.108 

2.74 

2.82 

4.20 

2i 

63.50 

2 

69.85 

.113 

2.87 

3.25 

4.84 

21 

69.85 

3 

76.20 

.116 

2.95 

3.65 

5.43 

3 

76.20 

3; 

82.55 

.120 

3.05 

4.10 

6.10 

3i 

82.55 

3 

88.90 

.125 

3.17 

4.60 

6.85 

H 

88.90 

3 

95.25 

.129 

3.28 

5.10 

7.59 

H 

95.25 

4 

101.60 

.134 

3.40 

5.65 

8.41 

4 

101.60 

4 
4 

107.95 

.138 

3.50 

6.20 

9.23 

4i 

107.95 

114.30 

.142 

3.61 

6.75 

10.05 

4i 

114.30 

4 

120.65 

.145 

3.68 

7.25 

10.79 

4i 

120.65 

5 

127.00 

.152 

3.86 

8.00 

11.91 

5 

127.00 

5i 

133.35 

.153 

3.89 

8.50 

12.65 

5A 

131.76 

H 

139.70 

.154 

3.91 

9.00 

13.39 

5f 

142.88 

6 

152.40 

.164 

4.17 

10.50 

15.63 

6i 

158.75 

61 

168.28 

.169 

4.29 

12.00 

17.86 

61 

168.28 

7 

177.80 

.174 

4.42 

13.00 

19.35 

7i 

184.15 

7f 

193.68 

.181 

4.60 

14.75 

21.95 

7 

193.68 

8 

203.20 

.186 

4.72 

16.00 

23.81 

8i 

209.55 

8f 

219.08 

.188 

4.77 

17.50 

26.04 

8f 

219.08 

9 

228.60 

.196 

4.98 

19.00 

28.28 

9| 

244.48 

10 

254.00 

.209 

5.31 

22.75 

33.86 

10| 

269.88 

11 

279.40 

.224 

5.69 

26.75 

39.81 

llf 

295.28 

12 

304.80 

.243 

6.17 

31.50 

46.88 

12i 

317.50 

13 

330.20 

.259 

6.58 

36.50 

54.32 

13i 

342.90 

14 

355.60 

.276 

7.01 

42.00 

62.50 

Ui 

368.30 

15 

381.00 

.291 

7.39 

47.50 

70.69 

15i 

393.70 

16 

406.40 

.302 

7.67 

52.50 

78.13 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 
Furnished  with  threads  and  couplings  and  in  random  lengths,  unless  otherwise  orde 
Thickness  of  walls  makes  it  impracticable  to  cut  threads  of  coarser  pitch  than  d 
table. 

For  cut  lengths,  an  extra  charge  will  be  made  above  random. 

For  Galvanized,  or  Coated  casing,  an  extra  charge  will  be  made  above  Black. 
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"NATIONAL"  OIL  WELL  BOSTON  CASING 

(For  illustration,  see  page  206) 
All  weights  and  dimensions  are  nominal 


Nominal  Inside 
Diameter 

Outside  Diameter 

Thickness 

Nominal  Weight 

Number  of 
Threads 

Inches        m  /m 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

Per  Meter. 
Kilos 

per  Inch  of 
Screw 

4J         107.95 

4i 

114.30 

.142 

3.61 

6.75 

10.05 

14 

4i 

107.95 

4 

114.30 

.205 

5.21 

9.50 

14.14 

14 

4i 

114.30 

4 

120.65 

.145 

3.68 

7.25 

10.79 

14 

4i 

114.30 

4 

120.65- 

.193 

4.90 

9.50 

14.14 

14 

41 

120.65 

5 

127.00 

.152 

3.86 

8.00 

11.91 

14 

5 

127.00 

5i 

133.35 

.153 

3.89 

8.50 

12.65 

14 

5 

127.00 

5i 

133.35 

.182 

4.62 

10.00 

14.88 

14 

5 

127.00 

5i 

133.35 

.182 

4.62 

10.00 

14.88 

Hi 

5 

127.00 

Si 

133.35 

.241 

6.12 

13.00 

19.35 

11 
11 

5 

127.00 

Si 

133.35 

.301 

7.65 

16.00 

23.81 

5A 

131.76 

Si 

139.70 

.154 

3.91 

9.00 

13.39 

14 

•SA 

131.76 

Si 

139.70 

.228 

5.79 

13.00 

19.35 

Hi 

•SA 

131.76 

Si 

139.70 

.304 

7.72 

17.00 

25.30 

Hi 

5| 

142.88 

6 

152.40 

.164 

4.17 

10.50 

15.63 

14 

5 

142.88 

6 

152.40 

.190 

4.83 

12.00 

17.86 

Hi 

5 

142.88 

6 

152.40 

.224 

5.69 

14.00 

20.83 

Hi 

5 

142.88 

6 

152.40 

.275 

6.98 

17.00 

25.30 

Hi 

6 

158.75 

6f 

168.28 

.169 

4.29 

12.00 

17.86 

14 

6 

158.75 

6 

168.28 

.185 

4.70 

13.00 

19.35 

14 

•6 

158.75 

6 

168.28 

.184 

4.67 

13.00 

19.35 

Hi 

•6 

158.75 

6 

168.28 

.245 

6.22 

17.00 

25.30 

11 

•6 

158.75 

7 

168.28 

.292 

7.42 

20.00 

29.76 

11 

•6 

158.75 

6f 

168.28 

.356 

9.04 

24.00 

35.72 

11 

6 

168.28 

177.80 

.174 

4.42 

13.00 

19.35 

14 

6 

168.28 

177.80 

.231 

5.87 

17.00 

25.30 

Hi 

♦6 

168.28 

177.80 

.231 

5.87 

17.00 

25.30 

10 

•6 

168.28 

177.80 

.275 

6.98 

20.00 

29.76 

10 

•6 

168.28 

177.80 

.333 

8.46 

24.00 

35.72 

10 

7 

184.15 

7« 

193.68 

.181 

4.60 

14.75 

21.95 

14 

7 

193.68 

8 

203.20 

.186 

4.72 

16.00 

23.81 

Hi 

7 

193.68 

8 

203.20 

.236 

5.99 

20.00 

29.76 

11 
11 

8 

209.55 

81 

219.08 

.188 

4.77 

17.50 

26.04 

8 

209.55 

8 

219.08 

.217 

5;51 

20.00 

29.76 

11 

8 

209.55 

81 

219.08 

.264 

6.71 

24.00 

35.72 

11 

•8 

209.55 

8f 

219.08 

.264 

6.71 

24.00 

35.72 

8 

•8 

209.55 

8f 

219.08 

.311 

7.90 

28.00 

41.67 

8 

•8 

209.55 

8f 

219.08 

.359 

9.12 

32.00 

47.62 

8 

8 

219.08 

9 

228.60 

.196 

4.98 

19.00 

28.28 

Hi 

9 

244.48 

10 

254.00 

.209 

5.31 

22.75 

33.86 

11 

t9 

244.48 

10 

254.00 

.283 

7.19 

30.25 

45.02 

11 

•10 

254.00 

10! 

273.05 

.279 

7.09 

32.52 

48.39 

8 

MO 

254.00 

10? 

273.05 

.302 

7.67 

35.00 

52.09 

8 

•10 

254.00 

lOJ 

273.05 

.350 

8.89 

40.00 

59.53 

8 

lOi 

269.88 

11 

279.40 

.224 

5.69 

26.75 

39.81 

Hi 

11 

295.28 

12 

304.80 

.243 

6.17 

31.50 

46.88 

Hi 

12 

*4  - 

317.50 

13 

330.20 

.259 

6.58 

36.50 

54.32 

Hi 

•12 

317.50 

13 

330.20 

.322 

7.92 

45.00 

66.97 

8 

•12 

317.50 

13 

330.20 

.361 

9.17 

50.00 

74.41 

8 

13 

342.90 

14 

355.60 

.276 

7.01 

42.00 

67.50 

11 

14 

368.30 

15 

381.00 

.291 

7.39 

47.50 

70.69 

11 

Ji 

393.70 

16 

406.40 

.302 

7.67 

52.50 

78.13 

11 

tjhese  items  are  fitted  with  South  Penn  Couplings. 

TThis  item*  is*  fitted  with  Pacific  Couplings. 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 

^undshed  with  thr^tds  and  couplings  and  in  random  lengths,  unless  otherwise  ordered. 

^orcutlenj(ths,  an  extra  charge  will  be  made  above  random  lengths. 

^or  Galvanized,  or  Coated  casing,  an  extra  charge  will  be  made  above  Black. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


"NATIONAL"  INSERTED  JOINT  CASING 


I 


All  weights  and  dimensions  a.i 


N  Sh 


e  permissible  variation  in  weight  is  5  per  c 

rnished  in  random  lengths,  unless  others 

ickness  of  walls  makes  it  impracticable 

shown  in  table. 

r  cut  len^hs,  an  extra  charge  will  be  made  above  random  lengths. 

r  Galvanized  or  Coated  pipe,  an  extra  charge  will  be  made  above  Black. 


.aboveand  5  per  cent,  below. 

ordered. 

cut  threads  of  coarser  pitch 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


"NATIONAL"  INSERTED  JOINT  CASING 
EXPORT  STANDARD 


All  weights  and  dimensions  are  nominal 


•Whit worth  threads. 

The  permissible  variation  in  weight  is  5  percent,  above  and  5  percent. 

Furnished  in  random  lengths,  unless  otherwise  ordered. 

For  cut  lengths,  an  extra  charge  will  be  made  above  random  length; 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


"NATIONAL"  FLUSH  JOINT  TUBING 


All  weights  and  dimensions  are  nominal 


The  permissible  variation  in  weight  is  S  per  cent,  above  and  5  per  c 


Furnished  in  random  lengths,  unless  otherwise  ordered. 

Weights  lighter  than  those  given  in  above  table  are  not  suitable  for  Rush 


212  UNITED  STATES  STEEL  PRODUCTS  COMPANY 

"NATIONAL"  OIL  WELL  TUBING 

Fitted  with  V  Threads  aad  Long  Protecting  Sleeve  Socket 


All  weights  aad  dimensions  are  nominal 


The  perraissiblf  variation  in  weight  is  S  percent,  above  and  Sperci 
Furnished  with  ihrtads  and  couplings  and  in  random  lengths,  unl 
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"NATIONAL"  CALIFORNIA  SPECIAL  EXTERNAL 

UPSET  TUBING 


mi 


All  weights  and  dimensions  are  nominal 


Nominal 
Internal 
Diameter 


ches  m/m 


External 
Diameter 


Inches 


m/m 


Thickness 


Inch 


m/m 


Weight 


Per 

Foot, 

Lbs. 


Per 

Meter, 

Kilos 


No.of 
Thr'ds 
per 
Inch 

of 
Screw 


Couplings 


External 
Diameter 


Inches   m/m 


Length 


Inches 


m/m 


U 

2 

2 

2i 

3 

4 


31.75 
50.80 
50.80 
63.50 
76.20 
101. 60l 


1.660 
2.375 
2.375 
2.875 
3.500 
4.500 


42.16 
60.32 
60.32 
73.03 
88.90 
114.30 


.140 
.167 
.190 
.217 
.241 
.271 


3.56 
4.24 
4.83 
5.51 
6.12 
6.88 


2.30 
4.00 
4.50 
6.25 
8.63 
12.50 


3.42 
5.95 
6.70 
9.30 
12.84 
18.60 


11 

11 
11 
10 
10 


2.20 
,3.06 
3.06 
3.67 
4.50 
5.35 


55.88 
77.72 
77.72 
93.22 
114.30 
135.89 


73.03 

92.08 

92.08 

104.78 

130.18 

155.58 


The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 
Furnished  with  threads  and  couplings  and  in  random  lengths,  unless  otherwise  ordered. 


"NATIONAL"  CALIFORNIA  DIAMOND  BX  TUBING 

With  Patented  Reinforcing  Couplings 


Nominal 
Internal 
Diameter 

External 

No.  of 

Thr'ds 

per 

Inch 

of 
Screw 

Couplings 

Diameter 

Thickness 

Weignt 

External 
Diameter 

Length 

Ins. 

m/m 

Ins. 

m/m 

In. 

m/m 

Per 
Foot. 
Lbs. 

Per 

Meter, 

KUos 

Ins. 

m/m 

Ins. 

m/m 

2 

f 

50.80 

63.50 

76.20 

101.60 

21 

^ 

3 
4 

60.32 

73.03 

88.90 

114.30 

.190 
.217 
.254 
.271 

4.83 
5.51 
6.45 
6.88 

4.53 

6.35 

9.00 

12.59 

6.74 

9.45 

13.39 

18.74 

Hi 

10 
10 

2.869 
3.517 
4.107 
5.215 

72.87 

89.33 

104.32 

132.46 

H 
6 

7* 

130. 18 
155.58 
168.28 
180.98 

;^1  Weights  and  dimensions  are  nominal. 

^QC  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 

•"urnished  with  threads  and  couplings  and  in  random  lengths  unless  otherwise  ordered. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


^'NATIONAL"  DRIVE  PIPE 

Fitted  with  V  Threads  and  National  Tube  Company's  Patent 

Protecting  Sleeve  Sockets 


■^■^'V^V/VV\/VVVVN/WVVN/NA/VVV^'VV*'^'^^^ 


All  weights  and  dimensions  are  nominal 


Size 

External 
Diameter 

Thickness 

=F= ^- 

No.  of 

Thr'ds 

per 

Couplings 

Weignt 

External 
Diameter 

Len 

Per 

Per 

Inch 
of 

)  nches 

m/m 

Ins. 

m/m 

In. 

m/m 

Foot. 

Meter. 

Ins. 

m/m 

Ins. 

Lbs. 

Kilos 

Screw 

2 

50.80 

21 

60.32 

.154 

3.91 

3.73 

5.55 

11* 

2.92 

74.2 

3f 

2k 

63.50 

11 

73.03 

.203 

5.16 

5.91 

8.80 

8 

3.49 

88.6 

4 

3 

76.20 

88.90 

.216 

5.49 

7.71 

11.47 

8 

4.11 

104.4 

4' 

3i 

88.90 

4 

101.60 

.226 

5.74 

9.29 

13.83 

8 

4.72 

119.9 

4 

4 

101.60 

4i 

114.30 

.237 

6.02 

11.00 

16.37 

8 

5.22 

132.6 

4 

41 

114.30 

5 

127.00 

.247 

6.27 

12.76 

18.99 

8 

5.72 

145.3 

4 

5 

127.00 

5tV 

141.29 

.258 

6.55 

14.99 

22.31 

8 

6.41 

162.8 

5 

6 

152.40 

6f 

168.28 

.280 

7.11 

19.41 

28.89 

8 

7.47 

189.7 

5 

7 

177.80 

7f 

193.68 

.301 

7.65 

24.02 

35.75 

8 

8.47 

215.1 

5 

8 

203.20 

8 

219.08 

.277 

7.04 

25.50 

37.95 

8 

9.59 

243.6 

6 

8 

203.20 

8 

219.08 

.322 

8.18 

29.30 

43.60 

8 

9.59 

243.6 

6 

3 

203.20 

8 

219.08 

.354 

8.99 

32.33 

48.11 

8 

9.88 

251.0 

6 

9 

228.60 

9 

244.48 

.342 

8.69 

34.71 

51.65 

8 

10.59 

269.0 

6 

10 

254.00 

10 

273.05 

.279 

7.09 

32.63 

48.56 

8 

11.95 

303.5 

6 

10 

254.00 

10 

273.05 

.307 

7.80 

35.63 

53.02 

8 

11.95 

303.5 

6 

10 

254.00 

10 

273.05 

.365 

9.27 

41.79 

62.19 

8 

11.95 

303.5 

6 

■ 

11 

279.40 

11 

298.45 

.375 

9.52 

46.95 

69.87 

8 

12.95 

328.9 

6 

12 

304.80 

12 

323.85 

.330 

8.38 

45.36 

67.50 

8 

13.95 

354.3 

6 

12 

304.80 

12 

323.85 

.375 

9.52 

51.07 

76.00 

8 

13.95 

354.3 

6 

13 

330.20 

14 

355.60 

.375 

9.52 

56.85 

84.60 

8 

15.44 

392.2 

7 

14 

355.60 

15 

381.00 

.375 

9.52 

61.01 

90.80 

8 

16.44 

417.6 

7 

15 

381.00 

16 

406.40 

.375 

9.52 

65.16 

96.97 

8 

17.44 

443.0 

7 

17  OD 

431.80 

17 

431.80 

.393 

9.98 

73.00 

108.64 

8 

18.68 

474.5 

7 

18  OD 

457.20 

18 

457.20 

.409 

10.39 

81.00 

120.54 

8 

19.91 

505.7 

7 

20  OD 

508.00 

20 

508.00 

.409 

10.39 

90.00 

133.94 

8 

21  91 

556.5 

7 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  < 
below. 

Furnished  with  threads  and  couplings  and  in  random  lengths,  unless  o 
wise  ordered. 
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lATIONAU'  CALIFORNIA  DIAMOND  BX  DRIVE  PIPE 


^^*******"*  ■  ■  ■iVmiTnnnfinji4nmi '  '"'i riY  "  -"'*****^*^ 


All  weights  and  dimensions  are  nominal 


Size 


Indies 


mm. 


External 
Diameter 


Ins. 


mm. 


Thickness 


In. 


mm. 


Weight 


Per 
Foot, 
Lbs. 


Per 

Meter, 

Kilos 


No  of 

Thr'ds 

per 

Inch 

of 
Screw 


Couplings 


External 
Diameter 


Ins. 


mm. 


Length 


Ins. 


mm. 


4i     107.95 

4|     114.30 

Jl     114.30 


4i 

5 

5 


120.65 
127.00 
127.00 


.334 
.247 
.288 


8.48 
6.27 
7.32 


16.00 
12.85 
15.00 


23.81 
19  J 12 
22.32 


10 
10 
10 


5.36 
5.69 
5.92 


136.1 
144.5 
150.4 


!l 


168.28 
155.58 
155.58 


"NATIONAL"  SPECIAL  UPSET  ROTARY  PIPE 


Size 


m/m 


External 
Diameter 


Ins. 


m/m 


Thickness 


In. 


m/m 


Weight 


Per 
Foot, 
Lbs. 


Per 
Mtr., 
Kilos 


No.  of 
Threads 

per 
Inch  of 
Screw 


Couplings 


External 
Diameter 


Ins. 


m/m 


Length 


Ins. 


m/m 


6 
6 


63.50 
63.50 
76.20 
101.60 
101.60 
114.30 
127.00 
127.00 
152.40 
152.40 
152.40 


2f 
2J 

l\ 

4i 

5 

5A 

6 


ft 

I 


73.03 
73.03 
88.90 
114.30 
114.30 
127.00 
141.29 
141.29 
168.28 
168.28 
168.28 


.276 
.366 
.300 
.271 
.337 
.306 
.294 
.352 
.280 
.344 
.432 


7.01 
9.30 
7.62 
6.88 
8.56 
7.77 
7.47 
8.94 
7.11 
8.74 
10.97 


7.84 
10.00 
10.48 
12.63 
15.32 
15.73 
17.00 
20.00 
19.55 
23.56 
28.95 


11.67 
14.88 
15.60 
18.80 
22.80 
23.41 
25.30 
29.76 
29.09 
35.06 
43.08 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3.56 
3.68 
4.25 
5.26 
5.26 
5.75 
6.30 
6.30 
7.35 
7.35 
7.35 


90.4 
93.5 
107.9 
133.6 
133.6 
146.0 
160.0 
160.0 
186.7 
186.7 
186.7 


6i 

n 

7| 
7f 

it 

81 
81 


155.6 
155.6 
155.6 
193.7 
193.7 
193.7 
206.4 
206.4 
219.1 
219.1 
219.1 


^he  permissible  variation  weight  is  5  per  cent,  above  and  5  per  cent,  below. 

('urnished  with  threads  and  couplings  and  in  random  lengths,  unless  otherwise  ordered. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


"NATIONAL"  LINE  PIPE 

For  Natural  Gas  and  Oil 


*bt  permiHJble  variat Jon  In  wdght  is 
h  thceada  and  couplings,  Bud  in  r. 


ugfwtu  bi 


B,  and  in  random  leneths,  unless  ocherw 
ill  be  made  above  rand  om  lenrtha.     For 


t.  below.    Furalabed 
Galvaniied,  or  coated 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  225 

"National"  Matheson  Joint  Pipe. — Continued 


:  vaiiaiiod  in  weliht  is  5  per  cent,  above  and  S  per  cent,  below, 
made  In  mote  tban  one  weight  must  specify  the  wdsht  desired, 
jnustaed  blacli,  or  dipped,  oi  lalvanized.  oi  (alvanized  and  dipped,  or 
vl  (logle  or  double  wrapped  over  black  oi  galvanized  pipe.    Lead   not 
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TINGS  FOR  Converse  and  Matheson  Joint  Tubes. — Continued 

bmit  the  following  list  of  ordinary  sizes  and  combinations  of  fittings 
Converse  and  Matheson  Joint  Tubes: 

CROSSES 


Size  in  Inches 


c2 

6x3x3x3 

8x  8x3x3 

lOxlOx  7x  7 

16xl6x  6x  6 

c2 

6x6x2x2 

8x  8x4x4 

lOxlOx  8x  8 

16xl6x  8x  8 

k2 

6x6x3x3 

8x  8x5x5 

10x10x10x10 

16x16x10x10 

k3 

6x6x4x4 

8x  8x6x6 

llxllx  6x  6 

16x16x12x12 

x2 

6x5x5x5 

8x  8x7x7 

llxllx  8x  8 

16x16x14x14 

x2 

6x6x6x6 

8x  8x8x8 

11x11x11x11 

16x16x16x16 

x2 

7x3x3x3 

9x  9x4x4 

12xl2x  6x  6 

17x17x10x10 

x3 

7x3x4x4 

9x  9x5x5 

12xl2x  7x  7 

17x17x12x12 

x3 

7x4x3x3 

9x  9x6x6 

12xl2x  8x  8 

17x17x14x14 

x4 

7x4x4x4 

9x  9x7x7 

12x12x10x10 

17x17x17x17 

x2 

7x3x3x3 

9x  9x8x8 

12x12x12x12 

18x18x10x10 

x3 

7x7x4x4 

9x  9x9x9 

14xl4x  6x  6 

18x18x12x12 

x2 

7x5x5x5 

lOx  4x4x4 

14xl4x  8x  8 

18x18x14x14 

x3 

7x6x6x6 

lOx  4x5x5 

14x14x10x10 

18x18x16x16 

x2 

7x7x7x7 

lOx  4x6x6 

14x12x12x12 

18x18x18x18 

x3 

8x3x3x3 

lOx  5x4x4 

14x14x14x14 

20x20x20x20 

x4 

8x3x4x4 

lOx  5x5x5 

15xl5x  6x  6 

22x22x22x22 

x5 

8x3x5x5 

lOx  5x6x6 

15xl5x  8x  8 

24x24x24x24 

x2 

8x4x3x3 

10x10x4x4 

15x15x10x10 

26x26x26x26 

x3 

8x4x4x4 

10x10x5x5 

15x15x12x12 

28x28x28x28 

x2 

8x4x5x5 

10x10x6x6 

15x15x15x15 

30x30x30x30 

ire  prepared  to  furnish  many  other  reducing  sizes. 

equivalents  in  millimeters  of  above  sizes  see  tables  of  Converse  and 

ion  Joint  Tubes,  on  pages  221,  222,  224  and  225. 
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Fittings  for  Converse  and  Matheson  Joint  Tubes. — Continued 

REDUCERS 


Size  in  Inches 


3x2 

9x  5 

14x  6 

17x10 

22x20 

4x2 

9x  6 

14x  8 

17x12 

24x16 

4x3 

9x  8 

14x10 

17x14 

24x18 

5x3 

lOx  5 

14x12 

18x12 

24x20 

5x4 

lOx  6 

15x  8 

18x14 

26x18 

6x2 

lOx  8 

15x10 

18x16 

26x20 

6x3 

llx  6 

15x12 

19x14 

26x24 

6x4 

llx  8 

15x14 

19x16 

28x18 

7x4 

12x  6 

16x  8 

20x14 

28x20 

7x6 

12x  8 

16x10 

20x16 

28x24 

8x4 

12x10 

16x12 

20x18 

30x18 

8x5 

13x  8 

16x14 

22x16 

30x20 

8x6 

13x10 

17x  8 

22x18 

30x24 

Y's  AND  CROTCHES 


Size  in  Inches 

2x2x2 

8x  8x  8 

14x14x14 

22x22x22 

3x3x3 

9x  9x  9 

15x15x15 

24x24x24 

4x4x4 

10x10x10 

16x16x16 

26x26x26 

5x5x5 

11x11x11 

17x17x17 

28x28x28 

6x6x6 

12x12x12 

18x18x18 

30x30x30 

7x7x7 

13x13x13 

20x20x20 

. 

We  are  prepared  to  furnish  many  reducing  sizes 


PLUGS 


CAPS 


FLANGES 


SIZE 

SIZE 

SIZE 

SIZE 

2  inch 

8  inch 

14  inch 

20  inch 

3  " 

9  " 

15  " 

22  '• 

4  " 

10  " 

16  " 

24  " 

5  " 

11  " 

17  " 

26  •' 

6  " 

12  " 

18  *• 

28  " 

7  *' 

13  ** 

19  " 

30  " 

For  equivalents  in  millimeters  of  above  sizes  see  tables  of  Converse  and 
atheson  Joint  Tubes,  on  pages  221,  222,  224  and  225. 
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SPECIAL  TOOLS  FOR  DRILLING,  TAPPING, 

CALKING,  ETC. 

CONVERSE  AND  MATHESON  JOINT  TUBES 


NATIONAL  STANDARD  SERVICE  CLAMPS 

(Without  Cocks) 
Used  when  Tapping  Under  or  Not  Under  Pressure 


Size  of  Pipe, 
O.  D., 
Inches 

Tapped  for  Pipe, 
Inches 

Size  of  Pipe, 
O.  D., 
Inches 

Tapped  for  Pipe, 
Inches 

2 

.       3 

4 

5 
6 
7 
8 
9 

itoi 

ito  2 

ito2i 

ito2i 

ito2i 

ito2i 

ito2i 

ito2i 

10 
11 
12 
13 
14 
15 
16 

ito2J 
ito2i 
}to2i 
ito2i 
ito2i 
ito2i 
ftb21 

Tubes  18  inches  and  larger  can  be  tapped  for  service  connections. 

NATIONAL  COMBINATION  LOCKING  AND  POURING 

CLAMPS 


Size 


For  2 
For  3-i 
Fori 
For  5- 
For  6- 


n.  O.  D.  Tubes 
n.  O.  D.  Tubes 
n.  O.  D.  Tubes 
n.  O.  D.  Tubes 
n.  O.  D.  Tubes 


For  7-in.  O.  D.  Tubes 
For  8-in.  O.  D.  Tubes 
For  9-in.  O.  D.  Tubes 
For  10-in.  O.  D.  Tubes 
For  11-in.  O.  D.  Tubes 


Size 


For  12-in.  O.  D.  Tubes 
For  13-in.  O.  D.  Tubes 
For  14-in.  0.  D.  Tubes 
For  15-in.  O.  D.  Tubes 


Larger  sizes  made  to  order. 
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Special  Tools  for  Drilling,  Tapping,  Calking,  etc. — Contin 

NATIONAL  DRILLING  MACHINE  WITH  RATCl 

FOR  TAPPING  UNDER  PRESSURE 

Size  A,  taps  for  i,  f ,  1  and  li-inch  Service. 
"    B,    "      "    1 J  and  2-inch  Service. 

FLUTED  DRILLS 

FOR  TAPPING  ROUND  HOLE  IN  ANY  SIZE  OF  OUR  SPECIAL  O.  D.   TUBE 

UNDER  PRESSURE 

Drill  A,  for  i-inch  Service.  Drill  A,  for  1-inch  Service. 

"     A,  "   i    "  "  "     A,  "    1}" 


II 


NATIONAL  DRILLING  MACHINE  WITH  RATCl 

FOR  TAPPING  WHEN  NOT  UNDER  PRESSURE 

Size  C,  Tap  for    3  to    4-inch  O.  D.  Tubes,  inclusive. 

D,  "      "     6   "    8 

E,  "      "     9    "  11 

F,  "      "    12   "  15 


(<      f)       "        "       ^    '*     5i       "  "  "  " 

i(      17        (<        44       O     "  1 1        "  "  "  " 

44      r:*        44        44     11     II  1  c       44  44  44  II 


FLUTED  DRILLS 

FOR  TAPPING  ROUND  HOLE  IN  ANY  SIZE  OF  OUR  SPECIAL  O.  D.  TUBES, 

NOT  UNDER  PRESSURE 

Drill  B,  for    i-inch  Service.  Drill  B,  for  l}-inch  Service. 

44        n        44        2        44  44  44        o       <<      j  1         <<  44 

44'044'|  4  4  44  "R"9  "  " 


CALKING  TOOLS  FOR  CONVERSE  OR  MATHE 

JOINT  TUBES 

No.  1 — Three  pieces,  per  set. 
No.  2—     "  "         •'      " 

(When  ordering  state  size  of  Tubes.) 

VALVES  AND  HYDRANTS 

When  ordering  Valves  and  Hydrants  for  Converse  or  Matheson  Tubes  do  not  r 
specify  that  they  are  to  be  fitted  with  Converse  or  Matheson  (as  the  case  may  be)  Joij 
Bell  ends  will  be  furnished  unless  otherwise  ordered. 
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"NATIONAL"  LAP-WELDED  TUBES,  WITH 
KIMBERLEY  COLLARS 


The  quantities  of  lead  indicated  are  based  upon  filling  the  lead  space  up  solid. 
If  yarn,  hemp,  iron  borings  or  other  material  be  introduced  the  quantity  of 
lead  would  be  reduced  correspondingly.  A  little  yam,  however,  will  be 
necessary  to  prevent  the  lead  from  running  into  the  tubes. 

All  weights  and  dimensions  are  nominal. 


Weight  of 

Weight 
Complete. 

External 

Thickness 

Wei^t. 
Plain  Ends 

Weight  of 

Lead 

Diameter 

Collar 

Required 

Excluding 
Lead 

Per 

Per 

Per 

Per 

laches 

m/m 

Inch 

m/m 

Foot, 

Meter, 

Lbs. 

KUos 

Lbs. 

Kilos 

Foot, 

Meter, 

Pounds 

Kilos 

Lbs. 

Kilos 

6 

152.4 

.140 

3.56 

8.76 

13.0 

15.5 

7.0 

10.00 

4.5 

9.62 

14.3 

S* 

165 . 1 

.140 

3.56 

9.51 

14.2 

17.0 

7.7 

11.00 

5.0 

10.45 

15.6 

7 

177.8 

.149 

3.78 

10.90 

16.2 

18.5 

8.4 

13.50 

6.1 

11.93 

17.8 

n 

190.5 

.149 

3.78 

11.70 

17.4 

19.5 

8.8 

14.50 

6.6 

12.78 

19.0 

8 

203.2 

.158 

4.01 

13.23 

19.7 

20.5 

9.3 

15.50 

7.0 

14.37 

21.4 

8 

203.2 

.185 

4.70 

15.44 

23.0 

20.5 

9.3 

15.50 

7.0 

16.58 

24.7 

8^ 

215.9 

.158 

4.01 

14.08 

21.0 

22.0 

10.0 

16.25 

7.4 

15.30 

22.8 

8 

215.9 

.185 

4.70 

16.43 

24.5 

22.0 

10.0 

16.25 

7.4 

17.65 

26.3 

9 

228.6 

.167 

4.24 

15.75 

23.4 

23.0 

10.4 

17.25 

7.8 

17.03 

25.3 

9 

228.6 

.196 

4.98 

18.43 

27.4 

23.0 

10.4 

17.25 

7.8 

19.71 

29.3 

9 

228.6 

.250 

6.35 

23.36 

34.8 

23.0 

10.4 

17.25 

7.8 

24.64 

36.7 

9 

241.3 

.167 

4.24 

16.65 

24.8 

24.0 

10.9 

18.25 

8.3 

17.98 

26.8 

9 

241.3 

.196 

4.98 

19.48 

29.0 

24.0 

10.9 

18.25 

8.3 

20.81 

31.0 

9 

241.3 

.250 

6.35 

24.70 

36.8 

24.0 

10.9 

18.25 

8.3 

26.03 

38.7 

10 

254.0 

.175 

4.45 

18.36 

27.3 

25.5 

11.6 

19.00 

8.6 

19.78 

29.4 

10 

254.0 

.208 

5.28 

21.75 

32.4 

25.5 

11.6 

19.00 

8.6 

23.17 

34.5 

10 

254.0 

.270 

6.86 

28.06 

41.8 

25.5 

11.6 

19.00 

8.6 

29.47 

43.9 
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"NATIONAL"  WELDED  BEDSTEAD  TUBING 

Outside  Diameter 

Inside  Diameter 

Thickness 

Weight 

Per  Foot, 

Per  Meter, 

lidies 

m/m 

Inches 

m/m 

Inch 

m/m 

Pounds 

KUos 

.375 

9.53 

.245 

6.22 

.065 

1.65 

.215 

.320 

.500 

12.70 

.370 

9.40 

.065 

1.65 

.301 

.448 

.625 

15.88 

.487 

12.37 

.069 

1.75 

.409 

.609 

.750 

19.05 

.594 

15.09 

.078 

1.98 

.559 

.832 

.840 

21.34 

.684 

17.37 

.078 

1.98 

.634 

.943 

.875 

22.23 

.719 

18.26 

.078 

1.98 

.663 

.987 

l.OOO 

25.40 

.844 

21.44 

.078 

1.98 

.768 

1.143 

1.050 

26.67 

.894 

22.71 

.078 

1.98 

.809 

1.204 

1.250 

31.75 

1.072 

27.23 

.089 

2.26 

1.103 

1.641 

1.315 

33.40 

1.137 

28.88 

.089 

2.26 

1.165 

1.734 

1.500 

38.10 

1.310 

33.27 

.095 

2.41 

1.425 

2.121 

1.660 

42.16 

1.470 

37.34 

.095 

2.41 

1.587 

2.362 

1.900 

48.26 

1.682 

42.72 

.109 

2.77 

2.084 

3.101 

•2.000 

50.80 

1.782 

45.26 

.109 

2.77 

2.201 

3.275 

2.000 

50.80 

1.760 

44.70 

.120 

3.05 

2.409 

3.585 

•2.375 

60.32 

2.115 

53.72 

.130 

3.30 

3.117 

4.639 

2.375 

60.32 

2.107 

53.52 

.134 

3.40 

3.207 

4.773 

2.500 

63.50 

2.232 

56.69 

.134 

3.40 

3.386 

5.039 

2.875 

73.03 

2.509 

63.73 

.183 

4.65 

5.261 

7.829 

3.000 

76.20 

2.670 

67.82 

.165 

4.19 

4.995 

7.433 

*Will furnish  in  the  lighter  weight  unless  otherwise  specified. 
The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 
This  tubing  furnished  with  plain  ends  pointed  tool  cut,  with  surface  cleaned  for  enameling 
Imposes,  and  cut  to  any  length  that  may  be  desired. 
Bedstead  tubing  is  not  subjected  to  hydraulic  test. 
All  weights  and  dimensions  are  nominal. 


"NATIONAL"  REDRAWN  PIPE  SPECIALLY 
RECOMMENDED  FOR  AMMONIA  PURPOSES 


t 

Outside  Diameter 

Inside  Diameter 

Thickness 

Weight 

Threads 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

Per  Meter, 
Kilos 

per  Inch 
of  Screw 

11 

1.050 
1.315 
1.660 
1.900 

2.375 

26.67 
33.40 
42.16 
48.26 
60.32 

0.824 
1.049 
1.380 
1.610 
2.067 

20.93 
26.65 
35.05 
40.89 
52.50 

.113 
.133 
.140 
.145 
.154 

2.870 
3.378 
3.556 
3.683 
3.912 

1.370 
1.686 
2.297 
2.744 
3.706 

2.039 
2.509 
3.418 
4.084 
5.515 

14 
Hi 

}  inch  to  IJ  inch  sizes  redrawn  from  larger  butt-welded  sizes;   2  inch  size  is  lap- welded  and 
""Jade  direct. 
Manufactured  in  accordance  with  specifications  for  Special  Ammonia  Pipe  No.  1 — January  1, 

Air  tested  on  application. 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 

Furnished  with  threads  and  couplings  and  in  random  lengths,  unless  otherwise  ordered. 

All  weights  and  dimensions  are  nominal. 

For  cut  lengths,  an  extra  charge  will  be  made  above  random  lengths. 

For  Galvanized,  or  Coated  pipe,  an  extra  charge  will  be  made  above  Black. 


i 
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"NATIONAL"  DRY  KILN  PIPE 

Size. 

Outside  Diameter 

Inside  Diameter 

Thickness             1 

Inches 

Inches 

•  m/m 

Inches 

m/m 

Inch 

m/m      1 

1* 

1.050 
1.315 
1.660 

26.67 
33.40 
42.16 

0.824 
1.049 
1.380 

20.93 
26.64 
35.05 

.113 
.133 
.140 

2.870 
3.378 
3.556 

Weight 

Threads 
per  In. 

of 
Screw 

Couplings 

Size. 
Ins. 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Diameter 

Length 

Weight 

Inches 

m/m 

Inches 

m/m 

Lbs. 

Kflos 

J 

1 

U 

1.140 
1.697 
2.304 

1.697 
2.525 
3.429 

14 

llj 

lU 

1.367 
1.700 
2.121 

34.72 
43.18 
53.87 

2f 
2f 

21 

53.98 
66.67 
73.02 

0.374 
0.702 
L134 

.170 
.318 
.514 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 
Furnished  with  threads  and  couplings  and  in  random  lengths,  unless  othemrise  ordered. 
All  weights  and  dimensions  are  nominal. 


a 


NATIONAL"  TUYERE  PIPE 


Size, 

•  Outside  Diameter 

Inside  Diameter 

Thickness 

Weight 

Inches 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per  Foot. 
Pounds 

Per  Meter, 
Kilos 

1 

1 

1.050 
1.315 
1.660 
1.900 

26.67 
33.40 
42.16 
48.26 

.742 

.957 

1.278 

1.500 

18.85 
24.31 
32.46 
38.10 

.154 
.179 
.191 
.200 

3.912 
4.547 
4.851 
5.080 

1.473 
2.171 
2.996 
3.631 

2.192 
3.231 
4.459 
5.404 

_ 

The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 
Furnished  with  plain  ends  and  in  random  lengths,  unless  otherwise  ordered. 
This  pipe  is  made  in  random  lengths  up  to  40  feet. 
All  weights  and  dimensions  are  nominal. 
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BOILER  TUBES 


STANDARD  SPECIFICATIONS  FOR 
LAP-WELDED  AND  SEAMLESS  BOILER  TUBES 

As  Adopted  By 
The  American  Society  of  Mechaotcal  Engineers. 

National  Tube  Company  Merchant  and  Marine 

Steel  Boiler  Tube  Specification  No.  2-A,  March  1,  1919 

Superseding  Specification  No.  2,  January  1,  1916 

ill  Merchant  and  Marine  Boiler  Tubes  made  by  the  National  Tube  Company 
manufactured  under  the  A.  S.  M.  E.  Boiler  Code  [1918  Revision]  and  the 
S.  T.  M.  Specification  [A-SZ-IS]  tests  and  inspections  being  identical.  For 
deifications  for  Locomotive  Boiler  Tubes ,  see  pages  429  to  433.) 

I.  MANUFACTURE 

*164.  (a)  Lap-welded  tubes  shall  be  made  of  open  hearth      Process 
eel. 

(6)  Seamless  tubes  shall  be  made  of  open  hearth  steel. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

165.  (a)  The  steel  shall  conform  to  the  following  require-      Composition 
lents  as  to  chemical  composition : 

Carbon 0.08-0.18  per  cent. 

Manganese 0.30-0.60  per  cent. 

Phosphorus not  over  0.04    per  cent. 

Sulphur not  over  0.045  per  cent. 

166.  (a)  Analyses  of  two  tubes  in  each  lot  of  250  (or  on      Analyses 
tal  order  if  less  than  250)  may  be  made  by  the  purchaser 

lich  shall  conform  to  the  requirements  specified  in  paragraph 
5.  Drillings  for  analyses  shall  be  taken  from  several  points 
)und  each  tube. 

(6)  If  the  analysis  of  only  one  tube  does  not  conform 
the  requirements  specified,  analyses  of  two  additional  tubes 
m  the  same  lot  shall  be  made,  each  of  which  shall  conform 
the  requirements  specified. 

TkiM  paragraph  numbers  refer  to  serial  paragraph  numbers,  pages  40, 
ind  42,  A,  5.  M.  B.  BoOer  Code  {1918  Ed.), 
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111.  PHYSICAL  PROPERTIES  AND  TESTS 
Mt  167>  (o)  For  tubes  not  morcrthan  6-inch  diameter 

a  thickness  less  than  10  per  cent,  of  the  outside  diam 
vided  the  thickness  does  not  exceed  No.  6  B.  W.  G.. 
specimen  not  less  than  -4  inches  in  length  shall  have  a 
turned  over  at  right  angles  to  the  body  ol  the  tube  w 
cracking  or  showing  any  flaw.  This  flai^e  as  measured  from] 
the  outside  of  the  lube  shall  have  a  width  of  from  J  inch  tt 
i-i  inch,  the  nidth  bets-een  these  limits  to  be  not  less  thaaj 
10  per  cent,  of  the  outside  diameter  of  the  tube.  For  other' 
tubes  the  flange  lest  is  not  required.  , ' 

(6)   In  making  the  flange  test,  the  flaring  tool  and& 
bkick  as  shoa-n  in  Fig.  7,  may  be  used. 


A-OutS.Diantof  FU»  /ts£ 
B- 0va.Dian7.offhM  iasJT 
C-  t>fts.DianofFlM  pha  jr 

Flaring  IboL 


Die  WocK. 


168.  .A  test  spKcimen  3  inches  in  length  shall  stand  ttatiai- 
ing:  between  two  purallet  plates  until  the  distance  beta^ea  ihe 
places  is  not  over  five  times  the  w^U  thickness,  witboui  shOT- 
ing  cracks  or  daws.  Id  the  case  of  lap-weWed  tubes,  thetrti 
shall  be  made  with  the  weld  at  the  point  of  maxtmum  bend. 

16<^.  Tubes  under  5  inches  in  diameter  shall  stand  an  in- 
ttrnal  hydrostatic  pressure  of  1000  pounds  per  square  iwi" 
and  lubes  5  inches  in  diameter  or  o^er,  an  interaal  hydrostali'' 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


239 


A.  S.  M.  E.  Specifications  for  Boiler  Tubes. — Continued 

ressure  of  800  pounds  per  square  inch,  provided  the  fibre 
less  corresponding  to  these  pressures  does  not  exceed  16,000 
ounds  per  square  inch. 

Should  the  fibre  stress  corresponding  to  these  pressures 
iceed  16,000  pounds  per  square  inch,  the  test  pressure  shall 
le  determined  by  the  following  formula: 


P  = 


32000/ 
D 


where  /  is  the  wall  thickness  in  inches;  D  is  the  inside  diameter 
in  inches.  Lap- welded  tubes  shall  be  struck  near  both  ends, 
while  under  the  test  pressure,  with  a  2  pound  steel  hand  ham- 
mer, or  the  equivalent. 

Note. — For  tubes  of  standard  thickness  over  6*  in 
diameter  the  above  formula  gives  a  fibre  stress  over 
16,000  pounds  per  square  inch,  therefore  these  sizes  are 
tested  to  500  pounds  per  square  inch  at  the  mill. 

N.  T.  Co. 

170.  (a)  All  test  specimens  shall  be  taken  from  tubes  before 
Wng  cut  to  finished  lengths  and  shall  be  smooth  on  the  ends 
and  free  from  burrs. 

{b)  All  tests  shall  be  made  cold. 

171.  All  tubes  shall  be  subjected  to  the  hydrostatic  test. 
One  of  each  of  the  physical  tests  specified  shall  be  made  from 
each  of  two  tubes  in  each  lot  of  250  or  less. 

172.  If  the  results  of  the  physical  tests  of  only  one  tube  from 
any  lot  do  not  conform  to  the  requirements  specified  in  para- 
graphs 167  and  168,  retests  of  two  additional  tubes  from  the 
same  lot  shall  be  made,  each  of  which  shall  conform  to  the 
•■equirements  specified. 

IV.  WORKMANSHIP  AND  FINISH 

174.  Finished  tubes  3}^  inches  or  under  in  outside  diameter 
shall  be  circular  within  0.02  inch  and  the  mean  outside  diam- 
eter shall  not  vary  more  than  0.015  inch  from  the  size  ordered. 
^or  tubes  over  3  J^  inches  in  outside  diameter,  these  variations 
shall  not  exceed  0.5  per  cent,  of  the  outside  diameter.  All 
tubes  shall  be  carefully  gauged  with  a  B.  W.  G.  gauge  and 


Test  Specimens 


Number 
of  Tests 


Retests 


Workmanship 
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A.  S.  M.  E.  Specifications  for  Boiler  Tubes. — Continued 

shall  not  be  less  than  the  gauge  specified.  Tubes  on 
the  standard  slot  gauge  specified  will  go  on  tightly  at 
thinnest  point,  will  be  accepted.  The  length  shall  not  be 
but  may  be  0.125  inch  more  than  that  ordered. 

175.  The  finished  tubes  shall  be  free  from  injurious  defc 
and  shall  have  a  workmanlike  finish  and  shall  be  practi( 
free  from  kinks,  bends  and  buckles. 


Marking 


V.  MARKING 

176.  The  name  or  brand  of  the  manufacturer,  the  material' 
from  which  it  is  made,  and  the  pressure  in  pounds  per  squaie: 
inch  at  which  it  was  tested,  shall  be  legibly  stenciled  on  each 
tube. 


Inspection 


Rejection 


VI.  INSPECTION  AND  REJECTION 

177.  All  tests  and  inspection  shall  be  made  at  the  place  of 
manufacture.  The  manufacturer  of  boiler  tubes  shall  fumisli 
the  purchaser  of  each  lot  of  tubes  a  statement  of  the  kind  of 
material  of  which  the  tubes  are  made,  and  that  the  tubes  have 
been  tested  and  have  met  all  the  requirements  of  these  rules. 
This  statement  shall  be  furnished  to  the  manufacturer  using 
the  tubes. 

178.  Tubes  when  inserted  in  the  boiler  shall  stand  expand- 
ing and  beading  without  showing  cracks  or  flaws,  or  opening 
at  the  weld.  Tubes  which  fail  in  this  manner  will  be  rejected 
and  the  manufacturer  shall  be  notified. 


NOTE 

The  Following  Information  is  Taken  from  Paragraphs  21  and  22  of 

A.  S.  M.  E.  Boiler  Code,  1918  Edition 

Tubes  for  Water-Tube  Boilers.  The  maximum  allowable  working  pressures 
for  tubes  used  in  water-tube  boilers  shall  be  for  the  various  diameters  and 
gauges  measured  by  Birmingham  wire  gauge,  as  given  in  table  below. 
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,  Tabes  for  Pire-Tvbe  Boilers.  The  minimum  thicknesses  of  tubes  used  in 
BMube  boilers  measured  by  Birmingham  wire  gauge,  for  maximum  allowable 
■vAing  pressures  not  exceedinfi:  175  lbs.  persq.  in.,  shall  be  as  follows: 

Diameter  1  in.  or  over,  but  less  than  2i  in No.  13  B.  W.  G, 

Diameter  2i  in.  or  over,  but  less  than  31  in No.  12B.  W.G. 

Diameter  3i  in.  or  over,  but  less  than  4  in No.  U  B.  W.  G. 

Diameter  4    in.  or  over,  but  less  than  5  in No.  10  B.  W.  G. 

Diameters    in No.    9  B.  W.  G. 

For  each  increase  of  one  gauge  in  thickness  above  that  shown  in  the  table, 
the  maximum  allowable  working  pressure  will  be  increased  by  200  lbs.  divided 
bythediameter  of  the  tube  in  inches. 

Maxihuu  Allowable  Working  Pressures  for  Tubbs  for  Water-Tube 
Boilers,  for  Different  Diameters  and  Gauges  of  Tubes 


<^)" 


H  of  tube  wbU.  inch«. 
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STANDARD  SPECIFICATIONS  FOR 
LAP-WELDED  AND  SEAMLESS  BOILER  TUBES 

As  Adopted  By 
The  American  Society  for  Testing  Materials 
Affiliated  with  International  Association  for  Testing  Materia 

National  Tube  Company  Merchant  and  Marine 

Steel  Boiler  Tube  Specification  No.  2-B,  March  1,  1919 

Superseding  Specification  No.  2,  January  1,  1916 

(All  Merchant  and  Marine  Boiler  Tubes  made  by  the  National  Tube  Com\ 
are   manufactured    under   the    A.  S.  T,  M.    Specification    [AS 2- 18]    and 
A.  S,  M.  E,  Boiler  Code  \1918  Revision]  tests  and  inspections  being  identical^ 
For  Specifications  for  Locomotive  Boiler  Tubes ^  see  pages  429  to  433.) 


-T 


f?^ 


fj. 


I -A 


Material 
Covered 


Process 


Chemical 
Composition 


Check 
Analyses 


1.  These  specifications  cover  lap- welded  and  seamless  sted.' 
boiler  tubes,  boiler  flues,  superheater  pipes,  safe  ends  and  arch 
tubes  for  stationary  service. 

I.  MANUFACTURE 

2.  (a)  Lap- welded  tubes  shall  be  made  of  open  hearth  steel 
(b)  Seamless  tubes  shall  be  made  of  open  hearth  steel. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

3.  (a)  The  steel  shall  conform  to  the  following  require- 
ments as  to  chemical  composition : 

Carbon 0.08-0.18  per  cent. 

Manganese 0.30-0.60  per  cent. 

Phosphorus not  over  0.04    per  cent. 

Sulphur not  over  0.045  per  cent. 

4.  (a)  Analyses  of  two  tubes  in  each  lot  of  250  steel  tubes 
or  less  may  be  made  by  the  purchaser.     The  chemical  com- 
position thus  determined  shall  conform  to  the  requirements 
specified  in  Section  3.     Drillings  for  analyses  shall  be  taken 
from  several  points  around  each  tube. 

(6)  If  the  analysis  of  only  one  tube  does  not  conform  to 
the  requirements  specified,  analyses  of  two  additional  tubes 
from  the  same  lot  shall  be  made,  each  of  which  shall  conform 
to  the  requirements  specified. 
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A.  S.  T.  M.  Specifications  for  Boiler  Tubes. — Continued 
III.  PHYSICAL  PROPERTIES  AND  TESTS 
.  S.  (a)   For  tubes  not  more  than  6  inches  in  diameter  having      Flange  1 
;  thickness  less  than  10  per  cent,  of  the  oustide  diameter, 
i  the  thickness  does  not  exceed  No.  6  B.  W.  G.,  a  test 
t  less  than  4  inches  in  length  shall  have  a  flange 
at  right  angles  to  the  body  of  the  tube  without 
bowing  cracks  or  flaws.     This  ttange,  as  measured  from  the 
de  diameter  of  the  tube,  shall  not  be  less  than  10  per  cent. 
le  outside  diameter,  provided  that  in  no  case  shall  the 
e  be  less  than  J^  inch  or  greater  than  }4  inch  in  width, 

fFor  all  other  tubes,  the  flange  test  is  not  required. 
(6)   In  making  fhe  flange  test,  it  is  recommended. t,hat 
the  flaring  tool  and  die  block  shown  in  Fig.  1  be  used. 


A  ■  Oufs.  Diam.  of  flut  fesff. 
B'  OuK.Diam.ofnua  Inti'. 
C-  Ovts.Diam.of flut p/u3^' 


Fig.  1 


A'Outs.Dlam.  of  Flue  j^^. 
DCe  Block. 


6.  A  test  specimen  3  inches  in  length  shall  stand  flattening 
between  parallel  plates  until  the  distance  between  the  plates 
IB  not  over  five  times  the  wall  thickness,  without  showing 
cracks  or  flaws.  For  lap-welded  tubes,  the  test  shall  be  made 
*ith  the  weld  at  the  point  of  maximum  bend. 

T.  Tubes  under  S  inches  in  diameter  shall  stand  an  internal 
liydrastatic  pressure  of  1000  pounds  per  square  inch,  and  tubes 
Sinchesor  over  in  diameter  shall  stand  an  internal  hydrostatic 
ptessure  of  800  pounds  per  square  inch;  provided  that  the 
fibre  stress  does  not  exceed  16,000  pounds  per  square  inch,  in 
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which  case  the  test  pressure  shall  be  determined  by  the  k 
lowing  formula: 


Test  Specimens 


Number 
of  Tests 


Retests 


Standard 
Weights 


P  = 


32,000^ 

D 


in  which  P  =  the  pressure  in  pounds  per  square  inch,  /  =  tl 
thickness  of  wall  in  inches,  and  D  =  the  inside  diameto*  i 
tube  in  inches.  Lap-welded  tubes  shall  be  struck  near  bo< 
ends,  while  under  the  test  pressure,  with  a  2  pound  steel  hai 
hammer  or  the  equivalent. 

m 

NOTE, — For  tubes  of  standard  thickness  over  6'  in 
diameter  the  above  formula  gives  b  fibre  stress  over 
16fl00  pounds  per  square  inch^  therefore  these  sizes  are 
tested  to  500  pounds  per  square  inch  at  the  mill, 

N,  T.  Co, 

8.  (a)  All  test  specimens  shall  be  taken  from  tubes  befoi 
being  cut  to  finished  lengths  and  shall  be  smooth  on  the  enc 
and  free  from  burrs. 

(6)  All  specimens  shall  be  tested  cold. 

9.  All  tubes  shall  be  subjected  to  the  hydrostatic  te» 
One  of  each  of  the  physical  tests  specified  shall  be  made  froi 
each  of  two  tubes  in  each  lot  of  250  or  less. 

10.  If  the  results  of  the  physical  tests  of  only  one  tube  frw 
any  lot  do  not  conform  to  the  requirements  sF)ecified  in  Sec 
tions  5  or  6,  retests  of  two  additional  tubes  from  the  same  lo 
shall  be  made,  each  of  which  shall  conform  to  the  require 
ments  specified. 

IV.  STANDARD  WEIGHTS 

11.  The  standard  weights  for  tubes  of  various  outside  dia 
meters  and  thicknesses  are  as  indicated  in  Table  I. 
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Small  Superheater  Pipes 
Seamless  Only 


Thickness 

Weight,  Lbs.  per  Foot  of  Length 

Outside  Diameter.  Inches 

In. 

B.W.G. 

H 

H 

Va 

H 

Vb 

H 

1 

l>i 

i% 

lA 

IM 

0.083 

14 

0.480 

0.535 

0.095 

13 

0.537 

0.601 

0.664 

0.727 

0.109 

12 

0.746 

0.818 

0.891 

0.120 

11 

0.887 

0.967 

1.047 

1.127 

0.134 

10 

1.060 

1.149 

1.239 

1.597 

1.776 

1.865 

1.954 

0.148 

9 

1.247 

1.346 

1.741 

1.939 

2.038 

2.137 

0.165 

8 

2.352 

Workmanship 


Finish 


Marking 


Inspection 


V.  WORKMANSHIP  AND  FINISH 

12.  (a)  Finished  tubes  Z]/^  inches  or  under  in  outside 
meter  shall  be  circular  within  0.02  inch  atid  the  mean  ou 
diameter  shall  not  vary  more  than  0.015  inch  from  the 
ordered.  For  tubes  over  3}/^  inches  in  outside  diameter,  1 
variations  shall  not  exceed  0.5  per  cent,  of  the  outside 
meter. 

(6)  All  tubes  shall  be  gauged  with  a  Birmingham 
gauge  and  shall  not  be  less  than  the  thickness  specified,  ex 
that  tubes  will  be  accepted  on  which  the  gauge  vnW  g» 
tightly  at  the  thinnest  point. 

(c)   The  length  shall  not  be  less,  but  may  be  0.125 
more  than  that  ordered. 

13.  The  finished  tubes  shall  be  free  from  injurious  dd 
and  distortion,  and  shall  have  a  workmanlike  finish. 

VI.  MARKING 

14.  The  name  or  brand  of  the  manufacturer,  the  mat« 
from  which  it  is  made,  and  the  pressure  in  pounds  at  whi( 
was  tested,  shall  be  legibly  stenciled  on  each  tube. 

VII.  INSPECTION  AND  REJECTION 

15.  Inspection  and  all  tests  except  check  analyses  shal 
made  at  the  place  of  manufacture.  The  manufacturer  s 
furnish  the  purchaser  of  each  lot  of  tubes  a  statement  of 
kind  of  material  of  which  the  tubes  are  made,  and  that 
tubes  have  been  tested  and  have  met  all  the  requirement 
the  specifications. 
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16.  Tubes  when  inserted  in  the  boiler  shall  stand  expanding       Rejection 

beading  without  showing  cracks  or  flaws,  or  opening  at 

I  weld.     Superheater  pipes  when  properly  manipulated  shall 

id  all  forging,  welding  and  bending  operations  necessary 

application  without  developing  defects.     Tubes  or  super- 

iter  pipes  which  fail  in  any  of  the  above  operations  will  be 

ted,  and  the  manufacturer  shall  be  notified. 

NOTE 

The  Following  Information,  Reprinted  by  Permission  from  the  Latest 

Revisions  of  Paragraphs  21  and  22  of  the  Boiler  Code  of  the 

American  Society  of  Mechanical  Engineers,  is  Appended  to 

These  Specifications  as  Information  of  Possible  Value  to 

Users  of  the  Specifications: 

MAXIMUM  ALLOWABLE  WORKING  PRESSURES  FOR 
TUBES  IN  WATER-TUBE  AND  FIRE-TUBE  BOILERS 

Tubes  for  Water-Tube  Boilers.     The  maximum  allowable  working  pressures 
,far  tubes  used  in  water-tube  boilers  shall  be,  for  the  various  diameters  and 
fiuges  measured  by  Birmingham  wire  gauge,  as  given  in  the  accompanying 
table. 

Tubes  for  Fire-Tube  Boilers.     The  minimum  thicknesses  of  tubes  used  in 
I  Ire-tube  boilers,  measured  by  Birmingham  wire  gauge,  for  maximum  allowable 
working  pressures  not  exceeding  175  lbs.  per  sq.  in.  shall  be  as  follows: 

Diameter  1  in.  or  over,  but  less  than  2i  in No.  13  B.  W.  G. 

Diameter  2J  in.  or  over,  but  less  than  3i  in No.  12  B.  W.  G. 

Diameter  31  in.  or  over,  but  less  than  4  in No.  11  B.  W.  G. 

Diameter  4  in.  or  over,  but  less  than  5  in No.  10  B.  W.  G. 

Diameter  5  in No.    9  B.  W.  G. 

For  each  increase  of  one  gauge  in  thickness  the  maximum  allowable  working 
pressure  will  be  increased  by  200  lbs.  divided  by  the  diameter  of  the  tube  in 
inches. 


(I — O.039\ 


W'hcre  r -Muimum  aUo>-abli  workiiK  pmsurf,  pounda  per  aquiie  inch. 
D  -Ouuidc  diameter  of  tube.  inctiM. 

■■  jOT  saperhtakr  tubes  siaU  h 


s  1 

a"! 

IS. 
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TKe  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  c 
Wow. 
for  Locomotive  Boiler  Tubes,  see  pages  433  to  436. 
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Tubular  Stays. — Continued 


Outside 
iuiieters 

Thickness 

Nominal 
Weights 

Outside 
Diameters 

Thickness 

Nominal 
Weights 

Per 

Per 

Per 

Per 

i.     m/m 

In. 

m/m 

Foot, 

Meter, 

Ins. 

m/m 

In. 

m/m     Foot, 

Meter, 

Pounds 

Kilos 

Pounds 

Kilos 

57.15 

t 

7.94 

6.47 

9.63 

3 

76.20 

i 

12.70 

13.35 

19.87 

;    57.15 

9.52 

7.51 

11.18 

3J 

82.55 

A 

4.76 

6.13 

9.12 

57.15 

A 

11.11 

8.47 

12.61 

3i 

82.55 

i 

6.35 

8.01 

11.92 

57.15 

h 

12.70 

9.35 

13.91 

s 

82.55 

t 

7.94 

9.80 

14.58 

60.32 

A 

4.76 

4.38 

6.52 

3 

82.55 

9.52 

11.51 

17.13 

60.32 

i 

6.35 

5.67 

8.44 

3: 

82.55 

A 

11.11 

13.14 

19.55 

60.32 

t 

7.94 

6.88 

10.24 

3 

82.55 

} 

12.70 

14.69 

21.86 

60.32 

9.52 

8.01 

11.92 

3 

88.90 

A 

4.76 

6.63 

9.87 

60.32 

-ft 

11.11 

9.05 

13.47 

3i 

88.90 

i 

6.35 

8.68 

12.92 

60.32 

i 

12.70 

10.01 

14.90 

3J 

88.90 

A 

7.94 

10.64 

15.83 

63.50 

A 

4.76 

4.63 

6.89 

3J 

88.90 

i 

9.52 

12.52 

18.63 

63.50 

i 

6.35 

6.01 

8.94 

3J 

88.90 

A 

11.11 

14.31 

21.30 

\\    63.50 

A 

7.94 

7.30 

10.86 

3i 

88.90 

i 

12.70 

16.02 

23.84 

\\    63.50 

i 

9.52 

8.51 

12.66 

3} 

95.25 

A 

4.76 

7.13 

10.61 

\\    63.50 

A 

11.11 

9.64 

14.35 

3i 

95.25 

i 

6.35 

•9.35 

13.91 

\\    63.50 

i 

12.70 

10.68 

15.89 

3; 

95.25 

t 

7.94 

11.47 

17.07 

\     66.67 

A 

4.76 

4.88 

7.26 

H 

95.25 

9.52 

13.52 

20.12 

I     66.67 

i 

6.35 

6.34 

9.44 

H 

95.25 

A 

11.11 

15.48 

23.04 

I     66.67 

t 

7.94 

7.72 

11.49 

H 

95.25 

i 

12.70 

17.36 

25.84 

2     66.67 

9.52 

9.01 

13.41 

4 

101.60 

A 

4.76 

7.63 

11.35 

21    66.67 

A 

11.11 

10.22 

15.21 

4 

101.60 

i 

6.35 

10.01 

14.90 

2     66.67 

i 

12.70 

11.35 

16.89 

4 

101.60 

A 

7.94 

12.31 

18.32 

2i    69.85 

A 

4.76 

5.13 

7.63 

4 

101.60 

i 

9.52 

14.52 

21.61 

2}    69.85 

i 

6.35 

6.68 

9.94 

4 

101.60 

A 

11.11 

16.65 

24.78 

2f    69.85 

t 

7.94 

8.14 

12.11 

4 

101.60 

i 

12.70 

18.69 

27.81 

2}    69.85 

9.52 

9.51 

14.15 

41 

107.95 

A 

4.76 

8.14 

12.11 

2}    69.85 

A 

11.11 

10.81 

16.09 

4i 

107.95 

i 

6.35 

10.68 

15.89 

2}    69.85 

i 

12.70 

12.02 

17.89 

4} 

107.95 

A 

7.94 

13.14 

19.55 

2J    73.02 

A 

4.76 

5.38 

8.01 

4i 

107.95 

f 

9.52 

15.52 

23.10 

2     73.02 

i 

6.35 

7.01 

10.43 

4i 

107.95 

A 

11.11 

17.81 

26.50 

2|    73.02 

f 

7.94 

8.55 

12.72 

4i 

107.95 

i 

12.70 

20.03 

29.81 

2     73.02 

9.52 

10.01 

14.90 

^ 

114.30 

A 

4.76 

8.64 

12.86 

2     73.02 

A 

11.11 

11.39 

16.95 

41 

114.30 

i 

6.35 

11.35 

16.89 

3     76.20 

A 

4.76 

5.63 

8.38 

^ 

114.30 

A 

7.94 

13.98 

20.81 

3     76.20 

i 

6.35 

7.34 

10.92 

^ 

114.30 

i 

9.52 

16.52 

24.59 

3     76.20 

t 

7.94 

8.97 

13.35 

^ 

114.30 

A 

11.11 

18.98 

28.25 

3     76.20 

9.52 

10.51 

15.64 

^ 

114.30 

i 

12.70 

21.36 

31.79 

3     76.20 

A 

11.11 

11.97 

17.81 

^ff^  ordering  stay  tubes  with  upset  ends,  external  or  internal,  be  particular  to  state  outside 
'  inride  diameter  of  upset  and  length  of  upset.    Usual  length  of  upset  is  2K  (<^3.5  m/m) . 
The  permissible  variation  in  weight  is  5  per  cent,  above  and  5  per  cent,  below. 
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GENERAL  INFORMATION 

[The   Outside  Diameters  of   "Shelby"   Seamless   Cold    Drawn   Tubes  are 
true  to  size  and  seldom  vary  more  than  from  .005  to  .015  of  an  inch  from 
true  diameter,  depending  upon  the  size  of  the  tube.     Such  variations  are 
ly  larger  than  the  true  diameter,  the  greater  appearing  in  the  larger  sizes, 
lis  due  to  the  wearing  of  cold  drawing  dies,  and  when  ordering  tubing  where 
side  diameter  is  required  closer  than  these  variations,  the  above  facts  should 
(Considered. 

The  Inside  Diameters  of  "Shelby"  Seamless  Cold  Drawn  Tubes  have 
>ximately  the  same  variation  as  the  outside  diameters,  and  generally  the 
ride  diameter  is  likely  to  be  slightly  smaller  than  the  specified  diameter. 
Rth  heavy  walls  the  variation  would  be  greater,  and  the  inside  diameter 
lid  probably  be  slightly  larger  than  the  true  diameter. 

The  Variation  in  Gauge  or  Thickness  of  Wall  is  always  likely  to  occur  in  all 
less  tubes,  and  is  due  primarily  to  the  irregular  distribution  of  metal  when 
billet  is  being  forced  over  the  piercing  point  during  the  piercing  operation, 
which  time  the  original  hole  is  produced  in  the  billet.  The  variation  of  dis- 
ion  of  metal  seems  to  vary  in  different  portions  of  the  same  billet,  and  the 
!t  is  a  slightly  different  thickness  of  wall  in  the  same  billet,  or  different 
esses  of  wall  in  different  billets,  both  being  treated  exactly  in  the  same 
er.  Every  means  possible  is  employed  to  reduce  this  variation  to  a 
Mmum,  as  none  of  the  subsequent  operations  of  manufacture  can  entirely 
feiinate  these  differing  thicknesses.  As  the  thickness  of  the  wall  is  reduced 
•  hot  rolling  or  cold  drawing,  the  variation  is  reduced  only  proportionately, 
>ki  when  the  tube  is  finished  it  will  have  relatively  the  same  percentage  of 
variation  or  eccentricity  as  it  had  in  the  form  of  a  pierced  billet.  The  amount 
f  this  variation  is  difficult  to  determine,  as  it  follows  no  fixed  law,  and  often 
Oes  not  occur  in  the  tube  at  all;  but  a  considerable  portion  of  all  seamless 
tibes  are  likely  to  vary  5  per  cent,  from  the  true  thickness  or  gauge,  and  in 
)iiie  cases  may  vary  10  per  cent.,  but  seldom  beyond  this  amount.  It  is  quite 
iwlent  that  this  variation  or  eccentricity  of  wall  must  be  fully  considered  in 
rdering  tubes  for  mechanical  purposes  where  uniformity,  of  wall  of  tube  is 
iKntial,  and  the  necessary  allowance  must  ^e  made  for  machining  where  the 
squirements  demand  it.  In  cases  of  this  kind,  the  purchaser  should  give  the 
■l"Vd  MSe  of  outside  and  inside  diameter,  and  tubes  will  be  furnished  which 

required  sizes. 
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zs  5^\i  Inches  0,  D,  to  9  Inches  0.  D,  Made  From  Pierced  Billets 

nde  diameter  variation  on  tubes  whose  wall  is  5  per  cent,  or  more  of  the 
).inay  be  plus  or  minus  .5  of  1  per  cent.,  but  in  no  case  will  the  variation 

than  plus  or  minus  ^  inch. 

dde  diameter  variation  on  tubes  whose  wall  thickness  is  less  than  5  per 
of  the  O.  D.  may  be  plus  or  minus  1  per  cent.,  but  the  variation  will  not 

than  plus  or  minus  "h  inch. 

variation  in  wall  thickness  of  tubes  5  J^  inches  to  9  inches  O.  D.  may  be 
or  minus  10  per  cent.  For  tubes  over  6  inches  O.  D.  the  wall  thickness 
be  lyi  per  cent,  or  more  of  the  O.  D. 

Hot  Rolled  Mechanical  Tubing — Round 
3  Inches  0.  D.  and  Under:  plus  A  inch,  minus  nothing  on  the  O.  D., 
nothing,  minus  A  inch  on  the  I.  D. 
\Saes  3  Inches  to  5^  Inches  0.  D,:  plus  A  inch,   minus  nothing  on  the 
^D.,  plus  nothing,  minus  ^  inch  on  the  I.  D. 

[The  wall  thickness,  as  determined  by  one-half  the  difference  between  the 
outside  and  inside  diameters,  will  not  vary  more  than  123^  per  cent. 
iple: 

Tube  specified,  3  '  O.  D.  x  2  '  I.  D. 
AUowable  limits,  3.046'  O.  D.  x  1.954'  I.  D. 
MeanO.  D.,  3.023' 
Mean  I.  D.,  1.977' 
Wall  thickness,  .523' 
Allowable  variation  in  wall  thickness,  plus  or  minus  12^  per  cent,  of 

.523  ',  or  plus  or  minus  .065  '. 
Limits  on  Wall  thickness,  .588'  to  .458'. 
If  necessary,  the  variations  in  the  diameters  given  above  may  be  taken  over 
■"  under  on  both  the  O.  D.  and  I.  D.,  or  half  over  and  half  under  on  both  the 
'•  D.  and  I.  D.,  or  any  combination  of  these  variations  may  be  taken,  but  the 
•U  variation  must  be  given. 

Sites  5J^  Inches  to  9  Inches  0,  D.:  variations  on  hot  rolled  tubes  5^ 
^ches  O.  D.  and  greater  will  be  the  same  as  those  given  for  cold  drawn  tubes 
\i  inches  and  greater,  except  that  the  wall  variation  may  be  plus  or  minus 
'^M  per  cent.  The  wall  for  large  sized  hot  rolled  tubes  must  be  3  per  cent,  or 
H)re  of  the  outside  diameter. 

In  the  absence  of  any  special  request  or  knowledge  of  special  conditions,  the 
^dard  specifications  will  apply  for  all  hot-rolled  tubes. 
The  above  limits  of  variation  on  the  inside  diameter  and  wall  thickness  apply 
nly  to  tubes  having  an  inside  diameter  not  less  than  .6  of  the  outside  diameter. 
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"Shelby"  Seamless  Mechanical  Tubing. — Continued 

STRAIGHTNESS  OF   "SHELBY"  SEAMLESS 
MECHANICAL  TUBING 

Straightness  of  "Shelby"  Seamless  Tubes  depends  somewhat  on  ' 
size,  thickness  and  anneal,  and  it  is  impossible  to  insure  an  absolutely  strai 
tube. 

All  mechanical  tubes  are  carefully  straightened  in  machinery  of  adva; 
design,  but  the  amount  of  spring  in  the  tube,  due  to  its  shape,  makes  it  exi 
ingly  difficult  to  control  straightness.     Where  tubes  are  to  be  used  for  h 
shafts,  hollow  pistons,  etc.,  and  have  to  be  machined  on  the  outside,  this 
should  be  stated  when  ordering. 

LENGTHS  OF  "SHELBY"  SEAMLESS  MECHANICAL  TUBING  1 

In  the  manufacture  of  "Shelby"  Seamless  Tubes  a  proportion  of  tho 
finish  under  the  standard  random  length  of  5  feet,  and  where  the  material^ 
used  in  lengths  under  5  feet,  shipment  will  be  made  in  either  random  lengd 
5  feet  and  over,  or  in  multiple  lengths  at  manufactiver's  option,  withM 
additional  charge,  provided  purchaser  does  not  order  exact  lengths  and  irf 
furnish  with  order  the  multiple  required. 

Tubing  Cut  to  Length.  In  the  case  of  square  and  rectangular  tubing  sped 
fied  cut  to  lengths,  it  should  be  understood  that  these  tubes  cannot  always  h 
cut  to  exact  lengths,  and  that  there  may  be  a  variation  of  J^-inch  over  tfcl 
specified  length. 

Round  tubes,  lyi  inches  and  smaller,  will  be  cut  from  exact  length  to  A-inc^ 
over;  tubes  larger  than  2^2  inches  will  be  cut  from  exact  length  to  )i-iDch 
over.  If  exact  lengths  are  necessary  it  is  advisable  that  they  be  trimmed  bf 
purchaser. 
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"Shelby"  Seamless  Mechanical  Tubing. — Continued 


MATERIALS  USED  IN  THE  MANUFACTURE  OF  "SHELBY" 

SEAMLESS  STEEL  TUBING 

•ven  principal  grades  of  steels  are  used  in  the  manufacture  of  "Shelby" 
nless  Steel  Tubes. 


Chemical  Composition 

Standard  Grades 

Carbon 

% 

Man- 
ganese 

% 

Phos- 
phorus 
Max. 

% 

Sul- 
phur 
Max. 

% 

Nickel 

% 

Chro- 
mium 
% 

rTube 

an 

3H%  Nickel 

Low   Nickel- 
Chrome 

B.T. 

.17  Carbon 

.25 

.35 

.50 

3M%  Nickel 

Low  Nickel- 
Chrome 

.10-.15 
.15-20 
.20-.30 
.30-.40 
.40-.55 
.2O-.30 

.15-25 

.30- .60 
.30-.60 
.35-.65 
.35-65 
.35-.65 
.35-.65 

.40-.70 

.040 
.040 
.040 
.040 
.040 
.040 

.040 

.045 
.050 
.050 
.050 
.050 
.050 

.050 

ZOCarlx 
30 

40 

55 

30        ' 
.25       " 

3-3.75 
1-1.50 

.4O-.70 

dl  of  the  above  grades  are  standard  quality.  In  addition  to  using  these 
iMlard  steels,  tubes  for  special  purposes  are  made  from  special  steels,  such 
higher  carbon  steels,  chrome- vanadium  steels,  high-carbon-high-chrome 
ik,  etc.  The  physical  qualities  of  all  these  materials  vary  with  their  heat 
itment,  esf)ecially  after  hot  rolled  tubes  undergo  the  cold  drawing  operation 
ich  hardens  the  steel.  The  boiler  tube  grade  of  steel  is  especially  suitable 
boiler  tubes  and  for  any  other  tube  purposes  requiring  great  ductility. 
e  higher  carbon  grades  of  steel  tubes  are  suitable  for  purposes  in  which 
her  yield  points  and  tensile  strengths  are  required.  The  3}^%  nickel  tubes 
1  other  alloy  grades  are  suitable  for  materials  requiring  great  ductility, 
nbined  with  high  elastic  limits  and  ultimate  strengths, 
iot  rolled  tubes  are  not  given  any  further  heat  treatment  after  leaving  the 
:-raills.  Cold  drawn  tubes  are  given  regular  heat  treatment  unless  stated 
cifically  on  the  order.  This  heat  treatment  consists  of  varying  degrees  of 
leal.  For  special  purposes,  the  heat  treatment  of  the  cold  drawn  tube  is 
•ied  to  give  properties  to  the  tubes  suitable  for  the  purposes  for  which  they 
:  ultimately  to  be  used. 

iVhile  the  hot  rolled  tubes  are  made  in  seven  standard  grades  of  steel  and  of 
/  other  special  analysis  which  may  be  desired,  and  any  hot  rolled  tube  can 
cold  drawn,  however,  the  cold  drawn  tube  for  mechanical  purposes  can  be 
nmarized,  and  nearly  all  of  its  uses  covered,  in  three  grades  of  cold  drawn 
imless  tubing.  National  Tube  Company,  therefore,  furnishes  cold  drawn 
3ing  in  three  standard  grades:  the  boiler  tube  grade,  the  .17  carbon  grade 
d  the  .35  carbon  grade.  Cold  drawn  tubing  desired  in  any  other  analysis, 
^  be  specially  made  for  these  special  purposes. 
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Shelby"  Seamless  Mechanical  Tubing. — Continued 


PHYSICAL  PROPERTIES  OF  •'SHELBY"  SEAMLESS 

STEEL  TUBING 

Hot  Rolled  Seamless  Tubing 

Hot  rolled  seamless  tubing  cannot  be  made  in  all  sizes  and  wall  thickni 
It  cannot  be  made  less  than  2  inch  O.  D.,  nor  with  the  wall  thickness  less 
3  per  cent,  of  the  outside  diameter,  provided  further  that  the  wall  is  not  th 
than  11  gauge. 

The  surface  of  hot  rolled  tubes  is  a  dull  bluish-g^ay,  with  close-adh 
scale. 

The  tensile  properties  vary  with  the  outside  diameter,  wall  thickness 
grade  of  steel.  For  the  .17  carbon  grade,  with  wall  thicknesses  A  iiicl 
less,  the  physical  properties  approach  closely  those  of  temper  "U"  of  th 
carbon  cold  drawn  tubes  (see  table  page  261).  With  the  wall  thickness 
A  inch,  the  physical  properties  approach  closely  those  of  temp>er  "W"  c 
boiler  tube  grade  of  cold  drawn  tubes  (see  table  page  261). 

With  the  higher  carbon  grades  of  steel  and  with  the  alloy  steels,  thei 
so  many  variables  that  influence  the  physical  results  of  hot  rolled  tubii^ 
it  is  not  desirable  to  give  a  tabulated  physical  table.  These  influencing  i 
ble  factors  are  chemistry  of  the  steel,  outside  diameter  with  the  wall  so 
rate  of  cooling,  etc.,  etc.  The  physical  results  obtained  from  hot  rolled  ti 
in  these  high  carbon  and  alloy  grades  are  normal  to  what  would  be  expects 
the  particular  chemistry,  but  for  the  tubular  section  in  comp>arison  vi 
solid  section  for  the  same  analysis  steel  in  the  hot  finished  product,  the 
point,  tensile  strength  and  elastic  ratio  would  be  slightly  higher  with  o 
pondingly  decreased  elongation  and  reduction  of  area. 

Cold  Drawn  Seamless  Tubing 
The  physical  properties  of  cold  dra^*!!  mechanical  tubing  are  embod 
the  following  tabulation  which  shows  the  grade  of  steel,  temper,  min 
physical  properties,  and  a  short  description  of  the  appearance  of  the 

together  with  its  application. 
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\\  A^  I..'4 
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Shelby"  Cold  Drawn  Seamless  Steel  Square  Tubing. — Continued 


■JUi  ^l      Usui 

m  m       ?B 


Tl,«to„ 

Inch 

m/m 

>6jr.,„ 

..slU 

„.,".':,™ 

3r 

,.,.^-„,„ 

Lbs. 

Ki,™ 

Lb.. 

Kilo. 

Lb9. 

KUo, 

Lbs. 

Ki,., 

Lb.. 

Kiloa 

i: 

1 

if 

11 

ioIm 

s:67 

7!80 

7:59 

s:44 

9:12 
12;S6 

6:58 

9;o7 

11.89 

17:69 

ii:7i 

io,48 

II 

"SHELBY"  COLD  DRAWN  SEAMLESS  STEEL 
RECTANGULAR  TUBING 

Toascertain  the  weight  for  Rectangular  Tubing,  add  the  dimsnsions  of  the 
four  sides  together,  divide  by  four,  and  use  the  corresponding  size  in  the  above 
tables  of  Square  Tubing. 
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ROUND  TUBING 


TbickncM 

Ouulde  Dlametei  in  Incbea  and  MilUmctera 

a 

m/m 

50.«rmM 

57,.VW. 

.„v;* 

69.85  m/m       76.2' 

S 

Lb. 

Kil™ 

Lb. 

Kil™ 

Lb.. 

Kilos 

Lb.. 

EUloB 

Lbs. 

I 

-156 

.2S0 

3.97 
6:35 

3.07 
i:67 

4.57 

s.3a 

3.W 
6M 

5.19 

3.91 
11 

S.93 

4.32 

II 

6.43 

9:92 

4.74 
7:33 
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SEAMLESS  STEEL  CYLINDERS 

Seamless  Steel  Cylinders  for  the  Shipment  of  Carbonic  Acid  Gas, 

Nitrous  Oxide  Gas,  Blaugas,  and  any  Liquefied  Gas  Whose 

Charging  Pressure  at  70**  F.  (aLl**  C.)  Exceeds  300 

Pounds  per  Square  Inch  (2L09  Kilos  per  Sq.  Cm.) 

National  Tube  Company 
Revised  Shipping  Container  Specification  No.  3 

March  15,  1919 

(Clauses  1  to  17  [inclusive]  of  this  specification  are  copied  from  the  Interstate  Commerce  Com- 
liHion's  Regulations  for  the  Transportation  of  Explosives  and  other  Dangerous  Articles  by 
leigfat  and  Express  and  Specifications  for  Shipping  Containers,  effective  October  1st,  1914.) 

1.  Cylinders  purchased  hereafter  and  used  for  the  ship- 
nent  of  carbonic  acid  gas,  nitrous  oxide  gas,  blaugas,  or  any 
iquefied  gas  whose  charging  pressure  at  70**  F.  exceeds  300 
pounds  per  square  inch  must  comply  with  the  following  specific 
ations.  Such  cylinders  purchased  between  March  31,  1912, 
md  the  effective  date  of  these  specifications  must  comply  with 
the  specifications  effective  March  31,  1912,  or  with  these 
specifications. 

2.  Cylinders  must  be  made  seamless,  of  steel  of  uniform 
quality. 

3.  CARBON  must  not  exceed 0.55  Per  Cent. 

PHOSPHORUS  must  not  exceed .  .  0.04  Per  Cent. 
SULPHUR  must  not  exceed 0.05  Per  Cent. 


Chemical 
Analysis 


4.  All  cylinders  after  finishing  must  be  uniformly  and 
properly  annealed.  All  dirt  and  scale  must  be  removed  from 
both  inside  and  outside  of  the  cylinders. 

5.  From  each  lot  of  200  or  less  a  representative  finished 
cylinder,  after  anneialing  and  after  having  passed  the  hydro- 
static test,  must  be  selected  at  random  and  must  withstand, 
without  cracking,  flattening  between  rounded  knife-edges  to 
a  thickness  of  six  times  the  thickness  of  the  wall  of  the  cylinder, 
this  measurement  to  be  made  between  the  outside  surfaces  of 
the  walls  of  the  cylinder. 

The  knife  edges  must  be  of  wedge  shape,  converging  at  an 
angle  of  60°,  the  point  being  rounded  off  with  a  radius  of 
li  inch.  If  any  one  cylinder  from  any  lot  fails  to  pass  this 
test,  two  others  ifrom  the  same  lot  must  be- selected,  and  these 
must  pass  it  in  order  to  have  the  lot  accepted. 


Annealing 


Flattening 
Test 
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Seamless  Steel  Cylinders. — Continued 
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If  it  should  appear  that  failure  in  the  test  is  due  to  imp! 
annealing,  the  manufacturer  has  the  privilege  of  re-ann 
the  lot  and  repeating  the  test. 

6.  One  out  of  each  lot  of  two  hundred  or  less  finished 
inders  after  annealing  must  be  selected  at  random  and  t( 
made  on  test  specimens  cut  longitudinally  therefrom  to  d 
mine  the  elastic  limit,  the  tensile  strength,  and  the  elongal 
of  the  material.     These  test  specimens  should,  when  pra* 
able,  be  taken  from  the  same  cylinders  which  are  used  for 
flattening  test. 

The  elongation  must  be  not  less  than  10  per  cent,  on 
8-inch  test  specimen. 

The  elastic  limit  must  not  be  more  than  70  per  cent,  of 
tensile  strength. 

7.  Each  finished  and  annealed  cylinder  must  be  subj 
to  a  hydrostatic  test  of  not  less  than  3,000  pounds  per  sqi 
inch  in  a  water  jacket,  or  other  apparatus  of  suitable  form, 
furnish  reliable  data.     The  permanent  volumetric  expai 
must  not  exceed  10  per  cent  of  the  whole  volumetric  expa; 
at  this  pressure. 

This  test  must  be  made  without  subjecting  the  cylinder  to 
any  previous  internal  pressure  in  excess  of  1,000  pounds. 

In  the  hydrostatic  test  the  water  gauge  indicating  the  ex- 
pansion must  be  of  such  interior  diameter  that  the  total  expan- 
sion will  cause  the  water  to  rise  at  least  45  centimeters  in  the 
gauge,  except  when  this  will  make  the  interior  diameter  leas 
than  4  millimeters;  the  pressure  must  be  applied  for  not  less 
than  30  seconds  and  as  much  longer  as  may  be  necessary  to 
insure  complete  expansion  of  the  cylinder.  The  expansion 
must  be  recorded  in  terms  of  cubic  centimeters. 

8.  Each  cylinder  must  be  plainly  and  permanently  marked 
on  the  shoulder  with  a  serial  number  and  with  the  name  or 
initials  of  the  original  purchaser. 

9.  Each  cylinder  must  also  be  plainly  and  permanently 
marked  on  the  shoulder  with  the  words  "COMPLIES  WITH 
I.  C.  C.  SPEC'N  No.  3";  or,  if  desired  by  the  purchaser,  this 
may  be  abbreviated  to  "I.  C.  C.-3."     This  marking  must  be 


:;] 
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immediately  above  the  serial  number  and  in  letters  not 
n  }4  inch  high. 

The  date  of  the  hydrostatic  test  must  also  be  stamped  on 
nder  (for  example,  4-09  for  April,  1909)  in  such  manner 
e  dates  of  subsequent  quinquennial  tests  required  by 
iph  1861  (i)  may  be  easily  addec^  thereto. 

Ml  billets,  plates,  or  tubes  from  which  cylinders  are 
nust  be  free  from  seams,  cracks,  laminations  or  any  de- 
hich  might  be  injurious  to  the  finished  cylinder. 

The  manufacture  of  the  cylinders  must  be  completed 
he  best  appliances  and  according  to  the  best  modern 
ds.  All  finished  cylinders  must  show  reasonably  smooth 
liform  surface  finish,  inspection  of  inside  surface  to  be 
before  necking  down ;  the  threading  of  the  cylinder  neck 
3e  even  and  without  checks,  and  the  cylinders  must  show 
:ects  of  workmanship  or  material  likely  to  result  in  any 
:iable  weakness  of  the  finished  cylinder.  A  close  in- 
on  of  each  completed  cylinder  must  be  made  before 
tance  to  discover  any  defect. 

The  purchaser  must  provide  for  inspection  of  all  ma- 
and  all  tests  by  a  competent  and  disinterested  inspector. 

The  inspector  must  keep  complete  records  of  the  various 
from  which  the  steel  is  taken  for  the  manufacture  of 
:ylinders.  Certified  chemical  analyses  of  these  melts 
be  supplied  to  him  by  the  manufacturer,  or,  if  desired  by 
urchaser,  he  must  procure  samples  from  each  melt  from 
1  other  chemical  analyses  may  be  made.  The  heat 
5er  must  be  stamped  on  the  plates  and  billets  at  the  steel 
and  the  inspector  must  also  stamp  his  initials  or  personal 
on  each  plate  or  billet  accepted  by  him,  and  no  plate  or 
;  must  be  used  for  the  manufacture  of  cylinders  unless  so 
ced. 

•ovided,  that  when  cylinders  are  to  be  made  from  drawn 
iless  tubing  under  such  conditions  that  the  various  heats  of 
I  can  not  be  properly  traced  through  to  the  finished  cylin- 
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ders,  a  certificate  from  the  manufacturer  of  the  tubi 
gether  with  check  analyses  of  samples  taken  from  one 
each  lot  of  200  or  less  finished  cylinders,  shall  be  acceptc 

15.  The  inspector  shall  make  such  inspection  as  n 
necessary  to  see  that  the  requirements  of  paragraphs  1 1 
are  complied  with,  shall  see  that  the  finished  cylind 
properly  annealed,  and  shall  witness  all  hydrostatic  ai 
tening  tests. 

The  hydrostatic  and  flattening  tests  must  be  made 
manufacturer,  but  under  the  direction  and  supervision 
inspector  or  other  representative  of  the  purchaser. 

16.  The  inspector  shall  stamp  his  initials  or  his  p< 
sig^  immediately  beneath  the  serial  number  on  each  c] 
which  he  passes  as  accepted  and  shall  make  a  certified 
to  the  maker,  to  the  purchaser,  and  to  the  chief  insj 
Bureau  of  Explosives,  30  Vesey  Street,  New  York  City, 
ing  the  serial  numbers  of  all  cylinders  which  are  ace 
together  with  a  copy  of  all  data  relating  to  the  materL 
the  tests. 

17.  The  purchasers  of  cylinders  may  impose  additioi: 
quirements  not  inconsistent  with  these  specifications. 
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Seamless  Steel  Cylinders. — Continued 
Standard  Designs  of  Carbonic  Acm  Gas  Cylinders 

I  pressure — 1800  lbs.  per  square  inch  (126.5  kilos  per  sq.  c/m). 
ders  tested  to  3000  lbs.  per  square  inch  (210.9  kilos  per  sq.  c/m). 
ders  tapped  to  suit  customer's  valve. 


vJ 


f 
u 


DESIGN  No.  1 
8"  I.  D.  xSI"  LONG  (203x1295  m/m) 
Minimum  weight  not  less  than  100  lbs.  (45.36  kilos), 
Maximum  weight  not  to  exceech  1 10  lbs.  (49.9  kilos) 
Cubical  contento  2350  cubic  inches  (38510  cu.  c/m) 
Nominal  capacity  50  lbs.  (22.68  kilos)  Carbonic  Acid  Gas. 


5r'(lm295) 


51"  (I  m  295) 


DESIGN  No.  3. 

5"  I.  D.  X  51"  LONG.  (127x1295  m/m) 

Minimum  weight  not  less  than  56  lbs.  (25.4  kilos) 
Maximum  weight  not  to  exceed  66  lbs.  (29.94  kilos) 
Cubical  contents  940  cubic  inches  (15404  cu.  c/m) 
Nominsl  capscity  20  lbs.  (9.071cilcs)  Csrbonic  Acid  Gas. 


51"  (I  m  295) 


51"  (I  m' 295) 


CYLINDER  CAP 
STEEL 


o: 


WEIGHT  5.S  LBS, 
V^         (IW  K«.) 

)  CD.  X  No.  10  B.  W.  G. 
fZ8  m/m)  long 


CYLINDER   CAP 
MALLEABLE  IRON 


WEIGHT  4  JS  LBS. 
(I.W  K«.) 


A\i"  (108m/m^O.T>.x 
7"  (17gm/tiv)\OTvfi 


DESIGN  No.  2. 
8"  I.  D.  X  51"  LONG.  (203x1295  m/m) 
Minimum  weight  not  less  than  100  lbs.  (45.36  kilos) 
Maximum  weight  not  to  exceed  1 10  lbs.  (49.9  kilos) 
Cubical  contents  2350  cubic  inches.  (38510  cu.  c/m) 
Nominal  capacity  50  lbs.  (22.68  kilos)  Carbonic  Acid  Gas. 


DESIGN  No.  4. 
5"  I.  D.  X  51"  LONG.  (127x1295  m/m) 
Minimum  weight  not  less  than  56  lbs.  (25.4  kilos) 
Maximum  weight  not  to  exceed  66  Ibsi  (29.94  kilos) 
Cubical  contents  940  cubic  inches.  ( 15404  cu.  c/m) 
Nominal  capacity  20  lbs.  (9.07  kilos)  Carbonic  Acid  Gas. 
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Seamless  Steel  Cylinders. — Continued 

Steel  Cylinders  for  the  Shipment  of  Non-Liquefied  Gases  whose 

Charging  Pressures  at  70°  F.  (2L1**  C.)  Exceed  300  Pounds 

per  Square  Inch  (21.09  Kilos  per  Sq.  Cm.) 

National  Tube  Company 
Revised  Shipping  Container  Specification  No.  3-A 

March  15,  1919 

(Clauses  1  to  17  [inclusive]  of  this  specification  are  copied  from  the  Interstate  Cor 
Commission's  Regulations  for  the  Transportation  of  Explosives  and  Other  Dangerous 
by  Freight  and  Express,  and  Specifications  for  Shipping  Containers,  efifective  October  1st,  M 

1.  Cylinders  purchased  hereafter  and  used  for  the  shipi 
of  non-liquefied  gases  whose  charging  pressures  at  70*1 
exceed  300  pounds  per  square  inch  must  comply  with  the 
lowing    specifications.     Such    cylinders    purchased    bet 
March  31,  1912,  and  the  effective  date  of  these  specificat 
must  comply  ^^-ith  the  specifications  effective  March  31, 191 
or  with  these  specifications. 

2.  Cylinders  must  be  made  seamless,  of  steel  of  unifc 
quality. 

3.  CARBON  must  not  exceed 0.55  per  cent. 

PHOSPHORUS  must  not  exceed 0.04  per  cent. 

SULPHUR  must  not  exceed 0.05  per  cent. 


Chemical 
Analysis 


.■\nnealing 


Flai  toning 
Test 


4.  All  cylinders  after  finishing  must  be  uniformly 
properly  annealed.     All  dirt  and  scale  must  be  removed  fr 
both  inside  and  outside  of  the  cylinders. 

5.  From  each  lot  of  200  or  less  a  representative  finished* 
cylinder,  after  annealing  and  after  ha>'ing  passed  the  hydro- 
static test,  must  be  selected  at  random  and  must  v^ithstawl 
"^-ithout  cracking,  flattening  between  rounded  knife-edges  to  a. 
thickness  of  six  times  the  thickness  of  the  wall  of  the  cylinder* 
this  measurement  to  be  made  between  the  outside  surfaces  o€ 
the  walls  of  the  cylinder. 

The  knife-txiges  must  be  of  wedge  shape,  converging  at  an 
angle  of  o(.>\  the  jx^int  being  rounded  off  with  a  radius  of  H" 
inch.     If  any  one  cylinder  from  any  lot  fails  to  pass  thb  test. 
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Seamless  Steel  Cylinders. — Continued 
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to  others  from  the  same  lot  must  be  selected,  and  these 
itt  pass  it  in  order  to  have  the  lot  accepted. 

If  it  should  appear  that  failure  in  the  test  is  due  to  improper 
mealing,  the  manufacturer  has  the  privilege  of  reannealing 
e  lot  and  rei>eating  the  test. 

6.  One  out  of  each  lot  of  two  hundred  or  less  finished  cylin- 
after  annealing  must  be  selected  at  random  and  tests  made 
test  specimens  cut  longitudinally  therefrom  to  determine 
dastic  limit,  the  tensile  strength,  and  the  elongation  of  the 
1.     These  test  specimens  should,  when  practicable,  be 
from  the  same  cylinders  which  are  used  for  the  flatten- 
test. 

The  elongation  must  be  not  less  than  10  per  cent,  on  an 
■Kh  test  specimen. 

:  The  elastic  limit  must  not  be  more  than  70  per  cent,  of  the 
biak  strength. 

7.  Each  finished  and  annealed  cylinder  must  be  subjected 
b  a  hydrostatic  test  in  a  water  jacket,  or  other  apparatus  of 
lobable  form,  to  furnish  reliable  data.  The  test  pressure 
■tost  not  be  less  than  If  times  the  charging  pressure  corres- 
ponding to  a  temperature  of  70°  F.  for  which  the  cylinder  is 
fksi^ed,  except  that  the  minimum  allowable  test  pressure 
Mliall  be  600  pounds  per  square  inch.  The  permanent  volu- 
■Ktric  expansion  must  not  exceed  10  per  cent,  of  the  whole 
Mumetric  expansion  at  this  pressure. 

This  test  must  be  made  without  subjecting  the  cylinder  to 
pay  previous  internal  pressure  in  excess  of  one-third  of  the  test 
^pressure. 

In  the  hydrostatic  test  the  water  gauge  indicating  the  expan- 
sion must  be  of  such  interior  diameter  that  the  total  expansion 

,  ^l  cause  the  water  to  rise  at  least  45  centimeters  in  the  gauge, 
Qcept  when  this  will  make  the  interior  diameter  less  than 

I  4  millimeters;  the  pressure  must  be  applied  for  not  less  than 
30  seconds  and  as  much  longer  as  may  be  necessary  to  insure 
complete  expansion  of  the  cylinder.  The  expansion  must  be 
recorded  in  terms  of  cubic  centimeters. 


Physical  Test 


Hydrostatic 
Test 
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General 
Construction 


Inspection 


Seamless  Steel  Cylinders. — Continued 
N.  T.  Co.  Specification  No.  3-A. — Continued 

8.  Each  cylinder  must  be  plainly  and  permanently  marka 
on  the  shoulder  with  a  serial  number  and  with  the  name  a 
initials  of  the  original  purchaser. 

9.  Each  cylinder  must  also  be  plainly  and  permanent^ 
marked  with  the  words  "COMPLIES  WITH  I.  C.  G 
SPEC'N  No.  3A***,"  or,  if  desired  by  the  purchaser,  this  ma^ 
be  abbreviated  to  "I.  C.  C.-3A***."  The  stars  to  be  replacei 
by  figures  indicating  the  charging  pressure  for  which  the  cylta 
der  is  designed  which  will  be  not  more  than  three-fifths  of  tin 
pressure  used  in  the  test  prescribed  by  paragraph  7.  Thi 
marking  must  be  placed  immediately  above  the  serial  numbei 
and  in  letters  not  less  than  }^-inch  high. 

10.  The  date  of  the  hydrostatic  test  must  also  be  stamped 
on  the  cylinder  (for  example,  4-09  for  April,  1909)  in  such 
manner  that  the  dates  of  subsequent  quinquennial  tests  re- 
quired by  paragraph  1861  (i)  may  be  easily  added  thereto. 

11.  All  billets,  plates,  or  tubes  from  which  cylinders  are 
made  must  be  free  from  seams,  cracks,  laminations,  or  any  de- 
fects which  might  be  injurious  to  the  finished  cylinder. 

12.  The  manufacture  of  the  cylinders  must  be  completed 
with  the  best  appliances  and  according  to  the  best  modem 
methods.  All  finished  cylinders  must  show  reasonably  smooth 
and  uniform  surface  finish,  inspection  of  inside  surface  to  be 
made  before  necking  down;  the  threading  of  the  cylinder  neck 
must  be  even  and  without  checks  and  the  cylinders  must  show 
no  defects  of  workmanship  or  material  likely  to  result  in  any 
appreciable  weakness  of  the  finished  cylinder.  A  close  inspec- 
tion of  each  completed  cylinder  must  be  made  before  accept- 
ance to  discover  any  defect. 

13.  The  purchaser  must  provide  for  inspection  of  all 
material  and  all  tests  by  a  competent  and  disinterested 
inspector. 

14.  The  inspector  must  keep  complete  records  of  the  various 
melts  from  which  the  steel  is  taken  for  the  manufacture  of  the 
cylinders.     Certified  chemical  analyses  of  these  melts  must  be 
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jutpplied  to  him  by  the  manufacturer,  or,  if  desired  by  the 

[purchaser,  he  must  procure  samples  from  each  melt  from  which 

other  chemical  analyses  may  be  made.    The  heat  number 

Inust  be  stamped  on  the  plates  and  billets  at  the  steel  mill  and 

[the  inspector  must  also  stamp  his  initials  or  personal  sign  on 

[tach  plate  or  billet  accepted  by  him,  and  no  plate  or  billet 

1st  be  used  for  the  manufacture  of  cylinders,  unless  so 

rked,  provided,  that  when  cylinders  are  to  be  made  from 

iwn  seamless  tubing  under  conditions  such  that  the  various 

Its  of  steel  can  not  be  properly  traced  through  to  the  finished 

cylinders,  a  certificate  from  the  manufacturer  of  the  tubing, 

together  with  check  analyses  of  samples  taken  from  one  out  of 

each  lot  of  200  or  less  finished  cylinders,  shall  be  accepted. 

15.  The  inspector  shall  make  such  inspection  as  may  be 
necessary  to  see  that  the  requirements  of  paragraphs  11  and  12 
are  complied  with,  shall  see  that  the  finished  cylinders  are 
properly  annealed,  and  shall  witness  all  hydrostatic  and 
flattening  tests. 

The  hydrostatic  and  flattening  tests  must  be  made  by  the 
manufacturer,  but  under  the  direction  and  supervision  of  the 
inspector  or  other  representative  of  the  purchaser. 

16.  The  inspector  shall  stamp  his  initials  or  his  personal  sign 
immediately  beneath  the  serial  number  on  each  cylinder 
which  he  passes  as  accepted,  and  shall  make  a  certified  report 
to  the  maker,  to  the  purchaser,  and  to  the  chief  inspector, 
Bureau  of  Explosives,  30  Vesey  Street,  New  York  City,  show- 
ing the  serial  numbers  of  all  cylinders  which  are  accepted, 
together  with  a  copy  of  all  data  relating  to  the  material  and 
the  tests. 

17.  The  purchasers  of  cylinders  may  impose  additional  re- 
quirements not  inconsistent  with  these  specifications. 
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Seamless  Steel  Cylinders. — Continued 

Standard  Designs  of  Seamless  Steel  Oxygen  Cylinders 
To  Comply  with  I.  C.  C.  Specifications  No.  3- A,  Effective 

October  1,  1914 

Nominal  200  Cubic  Foot  Capacity  Oxygen  Cylinders.  Cubical  CoNTEmd 

2640  Cubic  Inches  (43,279  cu.  c/m)  1 

Designs  A  and  B 


EXACT  CUBICAL  CONTENTS  TO  BE  SPECIFIED  BY   CUSTOMER 

^NOTHING  UNDER 
VARIATION  IN  CONTENTs{3  p^^^^^   ^VER 

CYLINDERS  8.5"  I.  D  x  51"  LONG  (216x1295  m/m) 


2640  Cu.  In. 
Container 


Design  A 
Design  B 


Test  Pressure 


Lbs.  per 
Sq.  In. 


3360 
3000 


Kilos  per 
c/m» 


236.21 
210.90 


Minimum  Weight 


Lbs. 


125 
108 


KUos 


56.70 
49.00 


Maximum  Weight 


Lbs. 


135 
118 


Kilos 


61.23 
53.53 


Nominal  100  Cubic  Foot  Capacity  Oxygen  Cylinders 
Cubical  Contents — 1335  Cubic  Inches  (21,885  cu.  c/m.) 

Designs  C  and  D 


exact  cubical  CONTENTS  TO  BE  SPECIFIED  BY  CUSTOMER 

(NOTHING  UNDER 
VARIATION  IN  C0NTENTSJ3  p^RCENT    OVER 

CYLINDERS  6.6"    I   D  x  43"  LONG  (168x1092  m/m) 


1335  Cu.  In. 

Test  Pressure 

Minimum  Weight 

Maximum  Weight 

Container 

Lbs.  per 
vSa.  In. 

Kilos  per 
c/m« 

Lbs. 

Kilos 

Lbs. 

KUo6 

Design  C 
Design  D 

3360 
3000 

236.21 
210.90 

67 
59 

30.39 
26.76 

77 
69 

34.93 
31.30 

Cylinder  Cap-Steel 
Weight  2.5  Lbs.  (1.134  Kg.) 


Cylinder  Cap — Malleable  Iron 
Weight  3.25  Lbs.  (1.474  Kg.) 


Gil 


3  A"  (84m /m)  O.D.xNo.  10  B.W.G. 
xtH"  (162  m/m)  Long 


3^'  (89  m/m)  CD. 
x65i'(171  m/m)  Long 


All  cylinders  tapped  to  suit  customer's  valve 
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LAP-WELDED  STEEL  ANHYDROUS 
AMMONIA  CYLINDERS 


As  Approved  by  The  Bureau  of  Explos 
American  Railway  Association 


ipproved   designs  for  Ammonia   Cylinders  art 
lib  as  to  dimensions,  thickness,  weight  and  the  ti 


illustrated   below,   with 
it  pressures  to  be  applied. 
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Each  finished  cylinder  must  be  subjected  to  a  hydrostatic  test  pressure 
t  less  than  1,000  pounds  per  square  inch  in  a  water  jacket,  or  other  appara- 
>f  suitable  form,  to  furnish  reliable  data.  The  permanent  volumetric 
nsion  must  not  exceed  10  per  cent,  of  the  whole  volumetric  expansion 
lis  pressure. 

lis  test  must  be  made  without  subjecting  the  cylinder  to  any  previous 
©static  pressure;  provided,  however,  that  a  preliminary  pressure  of  not 
5  than  80  per  cent,  of  the  prescribed  test  pressure  may  be  applied  on(5e 
,  previous  to  the  official  test,  for  the  purpose  of  rounding  out  the  cylinder. 

K  In  the  hydrostatic  test  the  water  gauge  indicating  the  expansion  must 
if  such  interior  diameter  that  the  total  expansion  will  cause  the  water  to 
at  least  45  centimeters  in  the  gauge,  except  when  this  will  make  the  interior 
neter  less  than  4  millimeters;  the  pressure  must  be  applied  for  not  less  than 
leconds  and  as  much  longer  as  may  be  necessary  to  insure  complete  expan: 
I  of  the  cylinder.  The  expansion  must  be  recorded  in  terms  of  cubic 
timeters. 

0.  Elach  cylinder  must  be  plainly  and  permanently  marked  with  the  name 
nitials  of  the  owner  or  owning  company. 

1.  Each  cylinder  must  also  be  plainly  and  permanently  marked  on  the 
A  with  a  serial  number  and  with  the  words  "COMPLIES  WITH  I.  C.  C. 
EC'N  No.  4"  or,  if  desired  by  the  purchaser,  this  may  be  abbreviated  to 
C.  C.-4."  This  marking  must  be  placed  immediately  above  the  serial 
mber  and  in  letters  not  less  than  J^  inch  high. 

rhe  date  of  the  hydrostatic  test  must  also  be  plainly  stamped  on  the  head 
the  cylinder.     (For  example,  4-09  for  April,  1909.) 

12.  When  offered  for  shipment  the  package  must  also  bear  such  other  de- 
iption  as  may  be  required  by  the  I.  C.  C.  Regulations  for  the  particular 
tide  contained  therein. 

13.  The  manufacture  of  the  cylinders  must  be  completed  with  the  best 
•pliances  and  according  to  the  best  modern  methods.  All  finished  cylinders 
U8t  show  reasonably  smooth  and  uniform  surface  finish,  inspection  of  inside 
'rface  being  made  before  putting  in  the  heads  and  bottoms;  the  threading  of 
^ve  seat  must  be  even  and  without  checks  and  the  cylinders  must  show  no 
ifects  of  workmanship  or  material  likely  to  result  in  any  appreciable  weak- 
^  of  the  finished  cylinder.  A  close  inspection  of  each  completed  cylinder 
ust  be  made  before  acceptance  to  discover  any  defects. 

14.  The  purchaser  must  provide  for  inspection  of  all  material  and  all  tests 
^  a  competent  and  disinterested  inspector. 
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15.  The  inspector  shall  make  such  inspection  as  may  be  necessary  to  ii 
that  the  requirements  of  paragraphs  4  and  13  are  complied  with,  shall  noj 
the  minimum  thickness  of  wall  of  the  pipe  used,  and  shall  witness  all  the  hydl 
static  tests. 

16.  The  inspector  shall  obtain  from  the  manufacturer  of  the  cylindeif 
certificate  signed  by  the  manufacturer  of  the  steel  from  which  the  cylin 
are  made  and  submit  it  with  his  report. 

17.  The  inspector  shall  stamp  his  initials  or  his  personal  sign  immediai 
beneath  the  serial  number  of  each  cylinder  which  he  passes  as  accepted 
shall  make  a  certified  report  to  the  maker,  to  the  purchaser,  and  to  the  0 
Inspector,  Bureau  of  Explosives,  30  Vesey  Street,  New  York  City,  showing 
serial  numbers  of  all  cylinders  which  are  accepted  together  with  a  copy  of 
data  relating  to  the  material  and  the  tests. 

18.  The  purchaser  of  cylinders  may  impose  additional  requirements  OC 
inconsistent  with  these  specifications. 
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"JUNIATA"  HORSE  AND  MULE  SHOES 

*  Juniata"  Horse  and  Mule  Shoes,  manufactured  at  the  Shoenberger  Works 
the  American  Steel  and  Wire  Company,  have  a  well  established  reputation 
many  years*  standing,  the  founders  of  the  Shoenberger  Works  having  been 
nong  the  first  to  engage  in  the  manufacture  of  Horse  Shoes  in  America, 
tom  time  to  time  improvements  have  been  made,  with  the  result  that  the 
[uniata*'  brand  has  constantly  maintained  its  position  in  the  front  rank, 
bd  is  today,  equal  to  the  best  manufactured  in  this  or  any  other  country. 
I  the  following  pages  are  shown  the  various  styles  manufactured,  with  par- 
kilars  of  the  approximate  weight  of  each  size  and  the  approximate  number 
■shoes  in  each  keg  of  100  lbs.  (45.36  kilos)  net.  As  indicated  above  the  il- 
■trations,  some  of  the  styles  are  made  in  steel  only,  and  others  in  eitlier  steel 
Iriron,  as  may  be  preferred  by  the  buyer.  Steel  shoes,  are,  however,  preferred 
imost  cases,  and  are  rapidly  superseding  iron  shoes  wherever  introduced,  and 
iiey  have  been  in  use  long  enough  to  enable  shoers  and  owners  of  horses  to 
ippreciate  their  excellent  quality. 

"Juniata"  Steel  Shoes  are  made  from  a  special  quality  of  soft  steel  pro- 
duced expressly  for  this  purpose  by  the  American  Steel  and  Wire  Company. 
The  quality  of  the  material  is  that  which  long  experience  has  demonstrated 
to  be  the  most  suitable  for  making  horse  shoes  and  which  will  render  the  best 
■ei:vice.  "Juniata"  Steel  Shoes  do  not  show  red-shortness  nor  cold-shortness, 
neither  do  they  split  in  the  crease.  They  may  be  subjected  to  exceptionally 
•evere  tests,  such  as,  for  instance,  cold  twisting  like  a  rope  and  cold  bending 
double,  without  showing  the  slightest  tendency  to  fracture.  The  welding 
qualities  of  "Ju^^iata"  Steel  Shoes  are  unsurpassed.  They  have  stood  the 
test  of  being  fastened  in  a  vise  and  subjected  to  severe  twisting  and  pulling 
Btraios,  without  loosening  the  calk.  Their  wearing  qualities  are  equal  to  those 
ot  any  other  horse  shoes  manufactured. 

"Juniata"  Iron  Shoes  are  made  from  the  best  grade  of  iron,  specially  manu- 
fectured  for  this  purpose. 

"Juniata"  Shoes,  whether  steel  or  iron,  are  smooth  and  uniform,  the  con- 
<^ve  correct,  the  creasing  neat  and  of  the  proper  size,  the  punching  clean, 
I  ^d  the  holes  properly  spaced,  so  that  the  blacksmith  can  readily  finish  up 
the  shoes  to  suit  the  horse's  foot.  The  shapes  are  in  accordance  with  modern 
wieas  and  have  met  with  approval  of  practical  horse  shoers  and  owners  wher- 
ever introduced. 

H  desired,  the  shoes  can  be  furnished  with  the  holes  punched  large  enough 
to  be  used  without  further  work  by  the  blacksmith.  The  heels  can  also  be 
turned  up  if  required.  Styles  and  shapes  can  be  modified  to  suit  buyers'  ideas, 
"ordered  in  sufficient  quantities  to  justify  the  expense. 
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BILLETS,  BLOOMS  AND  SLABS 

We  can  offer  subject  to  Mill  conditions,  Steel  Billets,  Blooms  and  Slabs 
the  following  dimensions: 

Billets — If,  li,  If,  1},  2  and  2i  inches  square,  in  lengths  of  15,  20,  25  and 
feet.      (Approximate  metric  equivalents:   35,  38,  41,  44 J,  51  and  63 J  milli- 
ers  square  by  4.572,  6.096,  7.620  and  9.144  meters  long.) 

Billets — 4  X  4,  5x4,  6x4,  6x5  and  6x6  inches,  in  any  desired  lengths 
m  2  to  9  feet  inclusive.  (Approximate  metric  equivalents:  102  x  102,  127  x 
2.  152  X  102,  152  x  127  and  152  x  152  millimeters  by  62  to  274  centimeters 

Rolling  Mill  Blooms — 6,  6^,  7,  7i,  8,  8§,  9,  9i,  10  and  12  inches  square,  in 
lengths  of  not  less  than  4  feet  nor  more  than  9  feet.     (Approximate  metric 
equivalents:    152,  165,  178,  191,  203,  216,  229,  241,  254  and  305  millimeters 
tquareby  from  1.219  meters  minimum,  to  2.743  meters  maximum,  long). 

Forge  Blooms  cannot  be  furnished  with  either  cross  sectional  dimensions 
greater  than  6  inches  (152  millimeters). 
Slabs  can  be  furnished  in  widths  of  8  to  16  inches  (203  to  406  millimeters), 
^J  indusive,  not  thinner  than  4  inches  (102  millimeters)  nor  thicker  than  8  inches 
:|^  xfl  (203  millimeters).     Slabs  over  15  inches  (381    millimeters)   wide  must  not 
^  a  X  fl  ^^  ^  inches  (152  millimeters)  in  thickness.     The  widths  and  thicknesses  of 
slabs  vary  by  half  inches  (12.70  millimeters). 


*  1 


Lta 


\s^^. 


'3.  i.o:;-j 

h 

h'. 


SHEET  AND  TIN  PLATE  BARS 

*^*  e  can  offer,  subject  to  Mill  conditions.  Steel  Sheet  and  Tin  Plate  Bars  8 

'^^hes  (203  millimeters)  wide  in  weights  from  7 i  to  37  J  pounds  per  foot  (11.16 

^^5.80  kilos  per  meter)  and  in  lengths  from  15  to  30  feet  (4.572  meters  to 
9.144 


meters). 


W 


FERRO  MANGANESE 


^  are  prepared  to  sell  Ferro  Manganese  for  export.     If  shipped  from 


'T^hem  Ports  the  ferro  manganese  will  be  produced  by  furnaces  of  the 
'"^egie  Steel  Company.     If  shipped  from  Southern  Ports  the  ferro  man- 


orn 


will  be  produced  by  furnaces  of  the  Tennessee  Coal,  Iron  &  Railroad 


r\or«i 
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PIG  IRON 

The  Pig  Iron  we  sell  is  produced  by  the  Tennessee  Coal,  Iron  &  Rail 
Company  at  furnaces  in  Alabama  and  Tennessee.  The  most  convei 
ports  of  shipment  are  Savannah,  Pensacola,  Mobile,  Xew  Orleans  and  c 
ports  in  the  South  of  the  United  States.  Shipment  from  Northern  Poi 
not  usually  practicable,  on  account  of  the  cost  of  delivery  from  the  f urnao 


"Basic  Pig  Iron  may  be  either  machine  cast  or  chill  cast,  at  seller's  optic 
Below  we  give  guaranteed  analysis  of  our  Standard  Basic  Pig  Iron. 

STANDARD  BASIC  PIG  IRON 

Silicon not  over  1.00 

Phosphorus **       **      1.00 

Sulphur "       '*       .05 

Manganese "       *'       .60 


Foundry  Pig  Iron  may  be  graded  by  either  analysis  or  fracture,  bu 
both,  and  the  buyer,  when  ordering,  has  the  pri\'ilege  of  sjiecifying  • 
mode  of  determining  the  grade.  When  Iron  is  sold  to  be  graded  by  an 
we  do  not  guarantee  fracture:  when  sold  to  be  graded  by  fracture,  we  d 
guarantet?  analysis,  nor  do  we  furnish  the  buyer  ^*ith  an  analysis. 
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Pig  Iron. — Continued 

len  Iron  is  sold  by  analysis,  without  regard  to  fracture,  the  following  limits 
imical  composition  will  determine  the  grade: 

FOUNDRY  PIG  IRON 

id  Cast,  Machine  Cast,  or  Chill  Cast,  at  Seller's  option. 


Equivalent  of 
No.  1  Soft 

Equivalent  of 
No.  2  Soft 

Equivalent  of 
No.  2  Foundry 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Silcon 
[    Sulphur 
Phosphorus 
Manganese 

2.75  to  3.25 

Not  over  .05 

.70  to  1.00 

.16  to    .40 

2.25  to  2.75 

Not  over  .05 

.70  to  1.00 

.16  to    .40 

2.00  to  2.50 

Not  over  .05 

.70  to  1.00 

.16  to    .40 

^ 

Equivalent  of 
No.  3  Foundry 

Equivalent  of 
No.  4  Foundry 

Per  Cent. 

Per  Cent. 

Silicon 
Sulphur 
Phosphorus 
Manganese 

1.75  to  2.25 

Not  over  .05 

.70  to  1.00 

.16  to    .40 

1.25  to  1.75 

Not  over  .06 

.70  to  1.00 

.16  to    .40 

COAL 

We  oflFer  for  shipment  from  Southern  ports  (Mobile,  Pensacola,  New  Orleans, 
Savannah,  Brunswick,  etc.)  coal  for  steam  and  other  purposes  from  the- 
mines  of  the  Tennessee  Coal,  Iron  &  Railroad  Company. 

"Pratt"  Coal,  from  mines  near  Ensley  and  Pratt  City,  Alabama,  is  prob- 
ably the  niost  efficient  steam  coal  produced  in  the  Southern  States  and  for 
evaporating  power  has  few  equals  among  the  bituminous  coals  of  the  United 
States. 

"Pratt"  Screened  Lump  Coal  has  shown  by  analysis  and  actual  test  14,500 
British  Thermal  Heat  Units  per  pound  of  coal.  The  following  are  average 
analyses: 


"Pratt"  Screened 
Lump  Coal 

"Pratt"  Run  of  Mines 
(Unscreened) 

-      Per  Cent. 

Per  Cent. 

Moisture 

Fixed  Carbon 

1.50 

60.20 

31.65 

5.40 

1.25 

1.50 
59.80 

Volatile  Matter. 

30.20 

Ash.... 

Sulphur 

7  to  8 
1.50 
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Coal. — Continued 

"Blocton"  Coal,  mined  at  Blocton,  Alabama,  is  a  very  high  grade  gas  c 
by  reason  of  the  high  percentage  of  volatile  matter  carried.  This  coal  is  z 
regarded  by  many  consumers  as  superior  to  the  "Pratt"  coal  for  steam  p 
poses,  by  reason  of  its  quick  burning  properties.  The  following  are  aver 
analyses: 


"Blocton"  Lump 

"Blocton**  Run  of  Muu 
(Unscreened) 

Per  Cent. 

Per  Cent. 

Moisture 

Fixed  Carbon 

0.75 

56.87 

37.23 

4.88 

0.66 

0.80 
55.87 

Volatile  Matter 

35.23 

Ash 

Sulphur 

7.88 
0.75 

COKE 

The  Tennessee  Coal,  Iron  &  Railroad  Company  produce  three  varietie 
Coke — "Pratt"  (Semet-Solvay  and  Koppers  by-Product  Process),  thorouj 
screened,  excellent  structure  and  very  efficient;  "Blue  Creek  and  Pratt  M 
Coke"  (Koppers  Ovens),  a  product  which  shows  a  very  low  sulphur  an 
especially  adapted  for  foundry  purposes;  and  the  "Whitwell  Bee-hive  Co 
The  Pratt  and  Blue  Creek  coals  are  thoroughly  washed  before  coking, 
"Whit well  Coke"  being  made  from  an  unwashed  coal.  Below  we  give 
analyses  of  the  Cokes  above  referred  to: 


"Pratt" 

"Blue  Creek  and 
Pratt  Mixed" 

"Whitwcll" 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Fixed  Carbon 

Ash 

Sulphur 

Volatile  Matter 

Moisture 

90.04 

9.30 

1.13 

.36 

.30 

•      88.41 

10.42 

.84 

1.17 

1.00 

86.55 

12.43 

.78 

.42 

.59 

RAILWAY  AND  TRAMWAY 

SECTION 


STEEL  RAILS  AND  ACCESSORIES 

.  STEEL  CROSS  TIES 

POINTS.  CROSSINGS,  AND  OTHER  SPECIAL  WORK 

FOR  RAILWAYS  AND  TRAMWAYS 

COPPER  RAIL  BONDS 


SOLID  WROUGHT  STEEL  WHEELS 
STEEL  AXLES  AND  SIMILAR  FORCINGS 


BOILER  AND  FIREBOX  STEEL  FOR  LOCOMOTIVES 

BOILER  RIVET  STEEL 
LOCOMOTIVE  TUBES— SUPERHEATER  TUBES 

SIGNAL  PIPE 


TUBULAR  POLES  and  "SHIFFLER"  POLES 
FOR  TRAMWAYS,  ELECTRIC  TRANSMISSION  LINES,  ETC. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


STANDARD  SECTIONS  OF  TEE  RAILS  AND 
ACCESSORIES 


Sections  appearing  below,  representing  those  for  which  we  have  i 
the  present  time,  include  American  Society  of  Civil  Engineers'  sectioi 
minating  with  the  numeral  40).  The  American  Railway  Associatioi 
"A,"  is  represented  by  a  terminal  numeral  20,  and  type  "B"  by  te 
numeral  30.  The  other  sections  are  special  for  which  rolls  have  be< 
pared,  principally  for  export  orders.  Rails  and  accessories  of  other 
sections  can  be  furnished  when  ordered  in  sufficient  quantity  to  justii 
paration  of  special  rolls  to  manufacture  them. 

Light  Rails,  weighing  from  S  to  45  lbs.  per  yard  (3.97  k.  to  22.32 
meter),  all  standard  lengths  of  30  ft.  (9.14  meters)  with  10%  of  short  1< 
varying  down  to  20  ft.  (6.10  meters),  are  kept  in  stock  and  can  usui 
shipped  promptly.  To  facilitate  quick  delivery,  our  standard  length 
■s  should  be  specified.  Special  lengths  and  special  drilling  or  f 
nished  when  desired. 


TEE  RAIL  SECTIONS 
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Standard  Sections  of  Tee  Rails 
Continued 


Weight 


Per 

Yard, 

Lbs. 


40.3 

42 

45 

46.4 

48 

50 

50 

50.4 

50.4 

51.4 

54.4 

55 

56 

56 

60 

60 

60 

60 

60 

60 

60.5 

60.5 

62 

62.5 

65 

67.5 

70 

70 

70 

70 

70.56 

72 

72.8 

75 

75 

75 

75 

75 


Per 
Meter, 

Kilos 


19.99 

20.83 

22.32 

23.01 

23.81 

24.80 

24.80 

25.00 

25.00 

25.49 

26.98 

27.28 

27.78 

27.78 

29.76 

29.76 

29.76 

29.76 

29.76 

29.76 

30.01 

30.01 

30.76 

31.00 

32.24 

33.49 

34.72 

34.72 

34.72 

34.72 

35.00 

35.71 

.36.11 

37.20 

37.20 

37.20 

37.20 

37.20 


Height 


Inches 


3«»6 
I3R 

3H 
3H 

3i 
3H 

4A 
41 

4A 

4i 

4J 

4i 

41 

4i 

4A 

41 

4} 

4*! 

4i 

41 

4H 

4A 

41 

4i 

4tt 

4i 

4HI 

4i 

41* 

4« 

4} 

4H 
5 

4H 


m/m 


Splice  Bar 
Section 


95 

100 
94 
113 
94 
98 
100 
100 
103 
105 
111 
103 
108 
108 
108 
108 
114 
106 
Hi 
t08 
125 
108 
121 
115 
113 
128 
117 
121 
115 
114 
121 
120 
127 
122 
121 
125 
127 
124 


S40.3-75 

S40.3-75A 

S4275 

S4540 

S46.4-75 

S4540 

S5040 

S5090 

SSO.4-77 

D50.4-75 

SS  1.4-77 

S54.4-77 

S5540 

S7033 

S60S1 

S6040 

S7033 

S6020 

S6030 

D6077 

S6078 

S60.5-75 

S60.5-77 

S6275 
D62.S-75 

S6540 
S67.5-75 
S7040 
S7020 
S7030 
S7033 
D70.5-75 

S7250 
S72.8-75 
S7540 
S7550 
S7524 
S7522 
S7577 


Size  of  Bolt 


Inches 


m/m 


ix2| 

ix3 
I*x3| 

}x3 

|x3i 

ix3i 

mn 

Hx3A 

Hx3i 

Jx3i 

ix3i 

lx3i 

ix3i 

Jx3ii 

}x3| 

?x3| 

fx3i 

Jx3i 

1x3} 

ix3H 

1x3} 
Hx4A 

}x3i 

Jx3} 

1x3} 

}x3} 

}x4 

}x3} 
tix4J 

}x3} 

Jx3J 

Jx4 

}x4 

Ix3i 

lx3i 

ix4| 


17x75 

19x67 

19x76 

20x86 

19x76 

19x79 

19.K89 

20x86 

20x95 

18x81 

21x89 

19x86 

19x95 

19x95 

19x89 

19x98 

19x92 

19x92 

19x98 

19.V89 

22x95 

19x100 

19x95 

20x104 

19x92 

19x95 

19x95 

19.X95 

19x102 

19x95 

20x105 

19x83 

22x98 

22x102 

22x102 

22x98 

19x98 

22x111 


Size  of  Spike 


Inches 


5ixA 

5JxA 
SJxA 


SixA 
SixA 
5ixA 

sjxA 
sixA 
sjxA 

5ixA 


6AxA 


sixA 

6Axf 

5JxA 

SixA 
SixA 

5ixA 

Six  A 


m/m 


140x14.3 

140x14.3 
140x14.3 


140x14.3 
140x14.3 
140x14.3 
140x14.3 
140x14.3 
140x14.3 
140x14.3 


155x14.3 

140x14.3 
164x15.9 
140x14.3 
140x14.3 
140x14.3 
140x14,3 

140x14.3 


SixA 

140x14.3 

5ixA 

140x14.3 

5ixA 

140x14.3 

5ixA 

140x14.3 
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Standard  Sections  of  Tee  Rails 
CofUinued 


Weight 


Rail 
Sectiou 


Height 


Per 

Yard. 
Lbs. 


Per 

Meter, 

KUos 


Inches 


ra/m 


Splice  Bar 
Section 


Size  of  Bolt 


Inches 


m/m 


7578 
77.6-77 
8040 
8010 
8020 
8030 
8022 
8077 

8078 

8079 
80.2-77 
8540 
8550 
8520 
8521 
8522 
8531 
8524 
8575 
88.5-77 
9040 
9020 
9030 
9034 

9021 

9023 
9085 
9133 
10040 
10020 
10030 
10034 
10032 
10050 


75 

77.6 

80 

80 

80 

80 

80 

80 

80 

80 

80.2 

85 

85 

85 

85 

85 

85 

85 

85 

88.5 

90 

90 

90 

90 

90 

90 

90 

91 

100 

100 

100 

100 

100 

100 


37.20 
38.49 
39.68 
39.68 
39.68 
39.68 
39.68 
39.68 

39.68 

39.68 
39.78 
42.16 
42.16 
42.16 
42.10 
42.10 
42.  U» 
42 .  16 
42.16 
43.90 
44.64 
44.64 
44.64 
44.64 

44.64 

44.64 
44.64 
45.14 
49.60 
49.60 
49.60 
49.60 
49.60 
49  .60 


5 

127 

5A 

128 

5 

127 

5 

127 

Si 

130 

4H 

125 

Si 

130 

5 

127 

51 

133 

5A 

no 

4H 

124 

SA 

132 

SA 

I3i 

SI 

137 

51 

137 

Si 

133 

Si 

130 

Si 

130 

Si 

133 

4H 

126 

51 

13/ 

SI 

141 

Sti 

134 

SI 

137 

SI 

141 

5! 

146 

SI 

141 

Si 

133 

5} 

146 

6 

152 

5H 

143 

6 

152 

51 

143 

5  A 

1 

141 

S7578 
S77.6-77 
S8040 
S8010 
S8020 
S8030 
S8022 
S8077 
^  S8078 
'  S8078  A 

S8079 
S80.2-77 
S8540 
S8550 
S8520 
S852i 
D852; 
S8531 
S8524 
S8575 
S88.5-77 
S9040 
S9020 
S9030 
S9034 
N  D9020 
(    S9021 
S9023 
D9085 
S9133 
S10040 
S10020 
SI 0030 
S10O34 
S10032 
SIOO.SO 


I 


I 


Hx3H 

Hx4| 
lx4i 
fx4i 

i|x4i 
ix4i 

lx4i 

Jx4A 

1x3  H 
ix4i 
fx4J 
ix4i 

lx4| 

•ix4i 

«x4i 

fx4| 

ix4J 

1x3  it 

lx4| 

lx4i 

lx4| 

lAx4i 

1x41 

lx4| 
1x5  i 
Hx4l 
lx4| 
lx4| 
1x4} 
ix4J 
ix4! 
ix5| 


22x105 

24x94 

22x105 

24x111 

22x105 

22x108 

21x105 

19x108 

25.4x114 

22x110 

22x100 

22x105 

22x114 

22x108 

25.4x117 

22x114 

21x114 

22x111 

22x121 

22x100 

25.4x111 

25.4x114 

25.4x117 

27x114 

25.4x117) 

22x121 i 

25.4x117 

22x140 

24x124 

25.4x117 

25.4x117 

25.4x117 

22x121 

22x121 

22x143 


Size  of  Spike 


Inches  ,   m/ 


m 


1 

i               1 

SixA 

140xl4.i: 

SixA 

140x14.1- 

sixA 

140x14.1 

Six  A 

140x14.1 

sixA 



140x14.3 



Six  A 
Six  A 
sixA 

SixA 
SixA 
SixA 
SixA 


140x14.3 

140x14.3 

140x14.3 

140x14.3 

140x14.3 

140x14.3 

140x14.3 


SixA 
SixA 
SixA 
SixA 


140x14.3 
140x14.3 
140x14.3 
140x14.3 


SixA 

140x14.3 

SixA 

140x14.3 

SixA 

140x14.3 

SixA 

140x14.3 

SixA 

140x14.3 

SixA 

140x14.3 

SixA  , 

140x14.3 

SixA 

140x14.3 

SixA 

149x14.3 
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STANDARD  SPECIFICATIONS  FOR 
ACID  BESSEMER  STEEL  RAILS 

Used  by  the 

Carnegie  Steel  Company,  Illinois  Steel  Company, 

Tennessee  Coal,  Iron  and  Railroad  Company 


t 


1- 

r 


1 1 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  referf*^ 
to  the  tables  on  Pages  13  to  28.) 


No.  1  RaUs 


No.  2  Rails 


Classes 
Payment 


Manufacture 


Discard 


Lengths 


1.  No.  1  classification  rails  shall  be  free  from  injurious  de- 
fects and  flaws  of  all  kinds. 

2.  (a)  Rails  which  by  reason  of  surface  imperfections,  are 
not  classed  as  No.  1  rails,  will  be  accepted  as  No.  2  rails;  but  j 
rails  which  have  flaws  more  than  34-iiich  in  depth,  and  which  F 
contain  imperfections  in  such  number  or  of  such  character  as  f 
will,  in  the  judgment  of  the  inspector,  make  them  unfit  for 
recognized  No.  2  uses,  will  not  be  accepted. 

(b)  No.  2  rails  to  the  extent  of  five  per  cent,  of  the  whole 
order  shall  be  accepted.  All  rails  accepted  as  No.  2  rails  shall 
have  the  ends  painted  white.  They  shall  have  two  prick 
punch  marks  beside  the  heat  number  nearest  the  end  of  the 
rail,  so  placed  as  not  to  be  covered  by  the  splice  bars. 

3.  The  different  classes  of  rails  shall  be  kept  separate. 

4.  Rails  accepted  shall  be  paid  for  according  to  actual 
weights. 

I.  MANUFACTURE 

5.  The  entire  process  of  manufacture  shall  be  in  accord- 
ance with  the  best  current  state  of  the  art. 

6.  Bled  ingots  shall  not  be  used. 

7.  There  shall  be  cut  from  the  end  of  the  bloom  and  rail, 
formed  from  the  top  of  the  ingot,  sufficient  metal  to  secure 
sound  rails. 

8.  The  standard  length  of  the  rails  shall  be  30  feet,  or 
33  feet,  as  specified,  at  a  temperature  of  60  degrees  Fahren- 
heit. Ten  per  cent,  of  the  entire  order  shall  be  accepted  in 
shorter  lengths  varying  by  one  foot  down  to  24  feet.  A 
variation  of  J^-inch  from  the  specified  lengths  shall  be  allowed, 
except  that  for  15  per  cent,  of  the  order  a  variation  of  Jg  inch 
from  the  specified  lengths  shall  be  allowed.  Where  rails  are 
ordered  in  lengths  greater  than  standard,  proportional  varia- 
tions shall  be  allowed.     Short   length   No.  1   rails  shall  be 
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painted  green  on  both  ends.  If  specified  in  the  contract  that 
the  rails  shall  be  machined  to  length  cold,  a  variation  of  ^ 
inch  from  the  length  specified  shall  be  permitted. 

9.  (a)  The  number  of  passes  and  speed  of  train  shall  be  so      Shrinkage 
regulated  that  on  leaving  the  rolls  at  the  final  pass,  the  tem- 
perature of  the  rail  shall  not  exceed  that  which  requires  a 
shrinkage  allowance,  at  the  hot  saws,  of  seven  inches  for  a  rail 

33  feet  in  length  and  of  tOO-pound  section,  and  in  the  propor- 
tion of  }4  i^^ch  less  for  each  ten  pound  decrease  in  section, 
and  }'i  inch  more  for  each  ten  pound  increase  in  section. 

(b)  The  bars  shall  not  be  held  for  the  purpose  of  reduc- 
ing their  temperature,  nor  shall  any  artificial  means  of  cooling 
them  be  used  after  they  leave  the  finishing  pass.  Rails  shall  be 
protected  from  snow  and  water  while  on  the  cooling  beds. 

10.  Before  the  general  manufacture  of  the  rails  is  com-      Templates 
menced,  the  manufacturer  shall,  if  required  by  the  engineer 

(or  by  the  purchaser),  supply  two  sets  of  templates,  internal 
and  external,  made  of  approved  material.  These  templates 
engraved  as  specified  in  the  contract,  shall  be  submitted  to 
the  engineer  (or  to  the  purchaser)  for  his  approval,  and  at  the 
commencement  of  the  rolling  the  engineer  shall  have  a  compe- 
tent person  present  to  approve  the  section. 


II.  CHEMICAL  PROPERTIES  AND  TESTS 

11.  The  steel  shall  conform  to  tha  following  requirements 
as  to  chemical  composition. 

Wbight  op  Rails  in  Pounds  per  Yard 


Carbon 

Manganese 

Silicon,  not  over 

Phosphorus,  not  over 


45  to  60 
Pounds. 
Per  Cent. 


.30  to    .40 
.70  to  1.00 

.20 

.10 


61  to  70 
Pounds, 
Per  Cent. 


.35  to    .45 
.70  to  1.00 

.20 

.10 


71  to  80 
Pounds, 
Per  Cent 


.35  to    .45 
.70  to  1.00 

.20 

.10 


81  to  90 
Pounds, 
Per  Cent. 


.40  to    .50 
.80  to  1.10 

.20 

.10 


91  to  100 
Pounds, 
Per  Cent. 


.40  to    .50 
.80  to  1.10 

.20 

.10 


Nors:  If  desired  by  the  purchaser,  an  endeavor  shall  be  made  to  keep 
the  average  percentage  of  carbon  in  an  entire  order  of  rails  as  high  as  the 
mean  between  the  upper  and  Iow2T  limits  spejifisd. 

12.  {a)  An  analysis  of  each  melt  shall  be  made  by  the 
manufacturer  to  determine  the  percentage  of  carbon;  and  an 
analysis  every  twelve  hours,  rei)resenting  each  day  and  night 
turn,  to  determine  the  average  i)ercentages  of  carbon,  man- 
ganc^se,    phosphorus    and    silicon.        These    analyses     shall 
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be  made  from  drillings  taken  at  least  H  ^i^ch  beneath  the  sur- 
face of  a  test  ingot  taken  during  the  pouring  of  the  melt. 
The  chemical  composition  thus  determined  shall  be  reported  \ 
to  the  inspector,  and  shall  conform  to  the  requirements  sped-  j 
fied  in  Section  11.  ■ .         \ 

(b)  The  manufacturer  shall  furnish,  on  the  request  of  ) 
the  inspector,  drillings  taken  from  the  test  ingot,  for  check 
analysis. 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

Physical  13.  The  ductility  and  toughness  shall  be  determined  by 

Properties  -       - 

the  drop  test. 
Drop  Teat  14.  (a)  The  test  piece  shall  be  placed  head  upwards  on  the 

supports,  and  be  subjected  to  the  impact  of  the  tup  falling 
free  from  the  following  heights: 

Weight  of  RaiU  Height  of  Drop. 

Pounds  per  Yard  Feet 

45 13  i 

50  to    60  14  i 

61  to    70  15  j 

71  to    80  16  ! 

81  to    90 17  i 

91  to  100  18 

(b)  The  permanent  set  after  one  blow  under  the  drop    - 
test  shall  be  recorded. 

(c)  The  temperature  of  the  test  pieces  shall  be  between 
60  and  120  degrees  Fahrenheit. 

Elongation  15.  Under  these  tests  the  test  piece  under  one  or  more 

blows  shall  show  at  least  6  per  cent,  elongation  for  one  inch, 
or  5  per  cent,  each  for  two  consecutive  inches  of  the  six-inch 
scale,  marked  as  described  in  Section  16. 

16.  Drop  tests  shall  be  made  on  pieces  of  rail  not  less  than 
four  feet  and  not  more  than  six  feet  long,  cut  from  the  top  end 
of  the  top  rail  of  the  ingot.  The  test  pieces  shall  be  marked  on 
the  base  with  gauge  marks  one  inch  apart  for  three  inches  on 
each  side  of  the  center,  for  measuring  the  ductility  of  the  metal. 

Drop  Testing  17.  The  drop  testing  machine  used  shall  be  the  standard  of 

the  American  Railway  Engineering  Association. 

(fl)  The  tup  shall  weigh  2,000  pounds,  and  have  a  strik- 
ing face  with  a  radius  of  5  inches. 

(6)  The  anvil  block  shall  weigh  20,000  pounds  and  be 
supported  on  springs. 
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(c)  The  supports  for  the  test  pieces  shall  be  a  part  of, 
or  firmly  secured  to,  the  anvil.  These  supports  shall  be 
B{Miced  three  feet  between  centers.  The  bearing  surfaces  of 
the  supports  shall  have  a  radius  of  five  inches. 

18.  One  test  piece  shall  be  selected  from  each  melt.  Number  of 

Tests 
(a)  First  Test. — If  the  test  piece  does  not  break  at  the 

first  blow  and  shows  the  required  elongation  on  this  blow  or  on 
successive  blows  from  a  height  sufficient  to  develop  the  duc- 
tility, all  the  rails  of  the  melt  represented  shall  be  accepted. 

(6)  If  the  test  piece  breaks  at  the  first  blow  or  does  not 
show  the  required  elongation  on  this  blow  or  on  successive 
Mows  from  a  height  sufficient  to  develop  the  ductility,  all  the 
top  rails  of  the  melt  represented  shall  be  rejected. 

(c)  Second  Test, — ^A  second  test  shall  then  be  made  of 
a  test  piece  from  the  bottom  end  of  any  first  rail,  or  from  the 
top  end  of  any  second  rail  of  the  same  melt,  preferably  of  the 
same  ingot.  If  the  test  piece  does  not  break  at  the  first  blow 
and  shows  the  required  elongation  on  this  blow  or  on  succes- 
sive blows  from  a  height  sufficient  to  develop  the  ductility,  all 
of  the  remainder  of  the  rails  of  the  melt  represented  shall  be 
accepted. 

{d)  If  the  test  piece  breaks  at  the  first  blow  or  does  not 
show  the  required  elongation  on  this  blow  or  on  successive 
blows  from  a  height  si\fficient  to  develop  the  ductility,  all  the 
second  rails  of  the  melt  represented  shall  be  rejected. 

(e)  Third  Test. — ^A  third  test  shall  then  be  made  of  a 
test  piece  from  the  bottom  end  of  any  second  rail  or  from  the 
top  end  of  any  third  rail  of  the  same  melt,  preferably  of  the 
same  ingot.  If  the  test  piece  does  not  break  at  the  first  blow 
and  shows  the  required  elongation  on  this  blow  or  on  succes- 
sive blows  from  a  height  sufficient  to  develop  the  ductility, 
all  of  the  remainder  of  the  rails  of  the  melt  represented  shall 
be  accepted. 

(/)  If  the  test  piece  breaks  at  the  first  blow  or  does  not 
show  the  required  elongation  on  this  blow  or  on  successive 
)lows  from  a  height  sufficient  to  develop  the  ductility,  all  of 
he  remainder  of  the  rails  of  the  melt  represented  shall  be 
ejected. 
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V.  MARKING 

24.  (a)  The  name  of  the  manufacturer,  the  weight  and  type 
i  rail,  and  the  month  and  year  of  manufacture  shall  be  rolled 
in  raised  letters  and  figures  on  the  side  of  the  web. 

(b)  For  rails  weighing  70  pounds  per  yard  and  over,  the 
number  of  the  melt  and  a  letter  indicating  the  portion  of  the 
ingot  from  which  the  rail  was  made,  shall  be  plainly  stamped 
on  the  web  of  the  rail  where  it  will  not  be  covered  by  the 
splice  bars.  The  top  rails  shall  be  lettered  A  and  the  succeed- 
ing ones  B,  C,  D,  etc.,  consecutively,  but  in  case  of  a  top  dis- 
card of  twenty  or  more  per  cent.,  the  letter  A  will  be  omitted. 

(c)  For  rails  weighing  less  than  70  pounds  per  yard,  the 
number  of  the  melt  shall  be  plainly  stamped  on  the  web  of 
each  rail  where  it  will  not  be  covered  by  the  splice  bars,  and 
also  for  testing  purposes,  on  the  top  three  rails  of  the  ingot  a 
letter  indicating  the  portion  of  the  ingot  from  which  the  rail 
was  made.  The  top  rails  shall  be  lettered  A,  and  two  suc- 
ceeding ones  B  and  C,  respectively. 

(d)  All  markings  of  rails  shall  be  done  so  effectively 
that  the  marks  may  be  read  as  long  as  the  rails  are  in  service. 

VI.  INSPECTION 

25.  (a)  Inspectors  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  rails  ordered. 
The  manufacturer  shall  afford  the  inspectors,  free  of  cost,  all 
reasonable  facilities  to  satisfy  them  that  the  rails  are  being 
furnished  in  accordance  with  these  specifications. 

{b)  All  tests  and  inspections  shall  be  made  at  the  place 
of  manufacture,  prior  to  shipment,  and  shall  be  so  conducted 
as  not  to  interfere  unnecessarily  with  the  operation  of  the  mill. 

(c)  The  manufacturer  shall  give  the  purchaser,  or  his 
inspector,  if  so  instructed,  a  reasonable  notice,  in  writing,  be- 
fore rolling  shall  begin,  and  similar  written  notice  in  advance 
of  each  resumption  of  rolling,  in  case  the  order  is  not  filled  at 
one  continuous  rolling.  Should  the  manufacturer  fail  to  give 
such  notice,  all  rails  rolled  during  the  absence  of  the  author- 
ized represenUtive  may  be  rejected.  The  party  thus  notified 
?hall,  in  turn,  give  written  notice  to  the  manufacturer  of  his 
intention  to  be  present,  or  permission  to  proceed  at  the 
time  designated  by  the  manufacturer. 
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rails  shall  be  machined  to  length  cold,  a  variation  6f  }4  ^i^ch 
from  the  length  specified  shall  be  permitted. 

9.  (a)  The  number  of  passes  and  speed  of  train  shall  be  so      Shrinkage 
regulated  that  on  leaving  the  rolls  at  the  final  pass,  the  tem- 
perature of  the  rail  shall  not  exceed  that  which  requires  a 
shrinkage  allowance,  at  the  hot  saws,  of  seven  inches  for  a  rail 

33  feet  in  length  and  of  100-pound  section,  and  in  the  pro- 
portion of  14  inch  less  for  each  ten  pound  decrease  in  section, 
and  }/s  inch  more  for  each  ten  pound  increase  in  section. 

(b)  The  bars  shall  not  be  held  for  the  purpose  of  reduc- 
ing their  temperature,  nor  shall  any  artificial  means  of  cooling 
them  be  used  after  they  leave  the  finishing  pass.  Rails  shall 
be  protected  from  snow  and  water  while  on  the  cooling 
beds. 

10.  Before  the  general  manufacture  of  the  rails  is  com-      Templates 
menced,  the  manufacturer  shall,  if  required  by  the  engineer 

(or  by  the  purchaser),  supply  two  sets  of  templates,  internal 
and  external,  made  of  approved  material.  These  templates, 
engraved  as  specified  in  the  contract,  shall  be  submitted  to 
the  engineer  (or  .the  purchaser)  for  his  approval,  and  at  the 
commencement  of  the  rolling  the  engineer  shall  have  a  com- 
petent person  present  to  approve  the  section. 


II.  CHEMICAL  PROPERTIES  AND  TESTS 
11.  The  steel  shall  conform  to  the  following  requirements 
as  to  chemical  composition: 

Weight  of  Rails  in  Pounds  per  Yard 


Carbon 

Manganese 

SUcon,  not  over.  . . . 
^oephoruB,  notover 


45  to  60 
Pounds, 
Per  Cent. 


.40  to  .55 
.60  to  .90 

.20 

.04 


61  to  70 
Pounds, 
Per  Cent. 


.40  to  .55 
.60  to  .90 

.20 

.04 


71  to  80 
Pounds, 
Per  Cent 


.45  to  .60 
.60  to  .90 

.20 

.04 


81  to  90 
Pounds, 
Per  Cent, 


.55  to  .70 
.60  to  .90 

.20 

.04 


91  to  100 
Pounds, 
Per  Cent. 


.55  to  .70 
.60  to  .90 

.20 

.04 


Note:  If  desired  by  the  purchaser,  an  endeavor  shall  be  made  to  keep 
the  average  percentage  of  carbon  in  an  entire  order  of  rails  as  high  as  the 
oean  between  the  upper  and  lower  limits  specified. 

12.  (a)  An  analysis  of  each  melt  shall  be  made  by  the 
manufacturer  to  determine  the  percentages  of  carbon,  man- 
ganese, phosphorus  and  silicon.  This  analysis  shall  be  made 
from  a  test  ingot  taken  during  the  pouring  of  the  melt.  The 
chemical     composition     thus    determined    shall    be 
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spaced  three  feet  between  centers.     The  bearing  surfaces  of 
the  supports  shall  have  a  radius  of  five  inches. 

18.  Test  pieces  shall  be  selected  from  the  second,  middle,       Number  of 
and  last  full  ingot  of  each  melt. 

(a)  First  Test. — If  two  of  these  test  pieces  do  not  break 
at  the  first  blow  and  show  the  required  elongation  on  this 
Wow  or  on  successive  blows  from  a  height  sufficient  to  develop 
the  ductility,  all  the  rails  of  the  melt  represented  shall  be 
accepted. 

(b)  If  two  of  these  test  pieces  break  at  the  first  blow  or 
do  not  show  the  required  elongation  on  this  blow  or  on  succes- 
sive blows  from  a  height  sufficient  to  develop  the  ductility,  all 

'  the  top  rails  of  the  melt  represented  shall  be  rejected. 

(c)  Second  Test.-^h  second  set  of  three  test  pieces  shall 
then  be  selected  from  the  bottom  end  of  any  first  rails,  or  from 
the  top  end  of  any  second  rails  of  the  same  melt,  preferably  of 
the  same  ingots.  If  two  of  these  test  pieces  do  not  break  at 
the  first  blow  and  show  the  required  elongation  on  this  blow  or 
on  successive  blows  from  a  height  sufficient  to  develop  the 
ductility,  all  of  the  remainder  of  the  rails  of  the  melt  repre- 
sented shall  be  accepted. 

{d)  If  two  of  these  test  pieces  break  at  the  first  blow  or 
do  not  show  the  required  elongation  on  this  blow  or  on  succes- 
sive blows  from  a  height  sufficient  to  develop  the  ductility,  all 
the  second  rails  of  the  melt  represented  shall  be  rejected. 

{e)  Third  Test, — A  third  set  of  three  test  pieces  shall 
then  be  selected  from  the  bottom  end  of  any  second  rails  or 
from  the  top  end  of  any  third  rails  of  the  same  melt,  prefer- 
ably of  the  same  ingots.  If  two  of  these  test  pieces  do  not 
break  at  the  first  blow  and  show  the  required  elongation  on 
this  blow  or  on  successive  blows  from  a  height  sufficient  to 
develop  the  ductility,  all  of  the  remainder  of  the  rails  of  the 
roelt  represented  shall  be  accepted. 

(/)  If  two  of  these  test  pieces  break  at  the  first  blow  or 
do  not  show  the  required  elongation  on  this  blow  or  on  suc- 
cessive blows  from  a  height  sufficient  to  develop  the  ductility, 
all  of  the  remainder  of  the  rails  of  the  melt  represented  shall 
^  rejected. 
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(b)  For  rails  weighing  70  pounds  per  yard  and  over,  the 
imber  of  the  melt  and  a  letter  indicating  the  portion  of  the 
got  from  which  the  rail  was  made,  shall  be  plainly  stamped 
1  the  web  of  the  rail  where  it  will  not  be  covered  by  the  splice 
ars.  The  top  rails  shall  be  lettered  A  and  the  succeeding 
lies  B,  C,  D,  etc.,  consecutively,  but  in  case  of  a  top  discard 
f  twenty  or  more  per  cent.,  the  letter  A  will  be  omitted. 

(c)  For  rails  weighing  less  than  70  pounds  per  yard,  the 
lumber  of  the  melt  shall  be  plainly  stamped  on  the  web  of 
ach  rail  where  it  will  not  be  covered  by  the  splice  bars,  and 
ilso  for  testing  purposes,  on  the  top  three  rails  of  the  ingot  a 
etter  indicating  the  portion  of  the  ingot  from  which  the  rail 
vas  made.  The  top  rails  shall  be  lettered  A,  and  two  suc- 
ceeding ones  B  and  C,  respectively. 

(d)  All  rails  shall  be  branded  or  stamped  "O.  H."  All 
narkings  of  rails  shall  be  done  so  effectively  that  the  marks 
nay  be  read  as  long  as 'the  rails  are  in  service. 

VI.  INSPECTION 
25.  (a)  Inspectors  representing  the  purchaser  shall  have  Inspection 
free  entry,  at  all  times  while  work  on  the  contract  of  the 
purchaser  is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  rails  ordered, 
rhe  manufacturer  shall  afford  the  inspectors,  free  of  cost,  all 
'easonable  facilities  to  satisfy  them  that  the  rails  are  being 
umished  in  accordance  with  these  specifications. 

{b)  All  tests  and  inspections  shall  be  made  at  the  place 
>f  manufacture,  prior  to  shipment,  and  shall  be  so  conducted 
wnot  to  interfere  unnecessarily  with  the  operation  of  the  mill. 

(c)  The  manufacturer  shall  give  the  purchaser,  or  his 
nspector,  if  so  instructed,  a  reasonable  notice,  in  writing,  be- 
ore  rolling  shall  begin,  and  similar  written  notice  in  advance 
>f  each  resumption  of  rolling,  in  case  the  order  is  not  filled  at 
>ne  continuous  rolling.  Should  the  manufacturer  fail  to  give 
uch  notice,  all  rails  rolled  during  the  absence  of  the  authorized 
epresentative  may  be  rejected.  The  party  thus  notified 
'l^ali,  in  turn,  give  written  notice  to  the  manufacturer  of  his 
ntention  to  be  present,  or  permission  to  proceed  at  the  time 
iesignated  bv  the  manufacturer. 
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ANGLE  SPLICE  BAR 


^ve  illuatration  represents  Angle  Bar  Section  No.  S-5040  for  Rails 
**iKhing  50  Iba.  per  yard  (24.80  kilos  per  meter).  For  lengths,  weights,  etc., 
of  Aiyjie  Bars  see  table  on  pages  330  to  332. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 

SPLICE  BARS  AND  ACCESSORIES 

For  the  fore({oing  Standard  Sections  of  Tee  Rails 

FISH  BARS 

(See  illustratioD  page  328) 


ANGLE  BARS 

(See  illustration  page  329) 


'S" 

Lfnglhof 
Splice  Ban 

Weight  of  One  Pair 

Weight  of  Bolta 

and  NuU 
For  One  Joint 

s 

Total 

"fS 

Inch  J  m/m 

L,>„ 

Kl.. 

L^. 

ICUog 

Lbs. 

KilM 

~    Si7  .^-llT 

16i  1  410 

10.00 

4.5( 

I.S4 

oTto^ 

11.S4 

524 

S3040 

161     410 

74 

0 

12 

05 

5.47 

lifi'  360 

13 

Si5*6 

161  1  410 

S4010 

20   1  sue 

30 

IS 

76 

S.S1 

ISA    460 

77 

S4S10 

24 «'   620 

09 

SS090 

31      1   J87 

3J 

80 

54 

21 H    54S 

04 

SSI. 4-7 7 

24(1'  630 

84 

18,18 

16     '   406 

;o 

17 

SSS40 

24        610 

28 

TO 

10 

91 

' 

32 

Jl 

81 

14.4J 
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Splice  Bars  and  Accessories  for  Tee  Rails. — Continued 

Angle  Bars. — Continued 


Splice  Bar 
Section 

Length  of 
Splice  Bars 

Weightof  One  Pair 
of  Splice  Bars 

Weightof  Bolts 

and  Nuts 
For  One  Joint 

Num- 
ber of 
Bolts 

Total  Weight 
of  One  Joint 

Inches 

m/m 

Lbs. 

KQos 

Lbs. 

KUos 

Lbs. 

KUos 

S5540A 

24 

610 

34.66 

15.72 

3.01 

1.37 

4 

37.67 

17.09 

S6040 

24 

610 

32.40 

14.70 

2.93 

1.33 

4 

35.33 

16.03 

S602O 

24 

610 

40.92 

18.56 

2.98 

1.35 

4 

43.90 

19.91 

S6030 

24 

610 

36.24 

16.44 

2.98 

1.35 

4 

39.22 

17.79 

S6078 

24 

610 

36.40 

16.50 

2.93 

1.33 

4 

39.33 

17.83 

860.5-75 

25  If 

660 

42.16 

19.12 

6.96 

3.16 

6 

49.12 

22.28 

S60.5-77 

20 

508 

26.80 

12,15 

3.42 

1.55 

4 

30.22 

13.70 

S627S 

29  H 
24 

754 
610 

44.74 
35.55 

20.29 
16.10    • 

6 
4 

S6540 

2.98 

1.35 

38.53 

17.45 

S67.5-75 

31A 
24 

788 
610 

60.80 
46.80 

27.58 
21.23 

6 

4 

S67.5-7S  A 

4.52 

2.05 

51.32 

23.28 

S6540 

24 

610 

35.55 

16.10 

2.98 

1.35 

4 

38.53 

17.45 

S7040 

34 

864 

54.64 

24.78 

4.56 

2.07 

6 

59.20 

26.85 

S704OA 

34 

.864 

61.90 

28.08 

4.56 

2.07 

6 

66.46 

30.15 

S7040B 

29  H 

760 

.60.50 

27.44 

6.18 

2.80 

6 

66.68 

30.24 

S7040C 

29  H 

760 

46.74 

21.20 

6.69 

3.03 

6 

53.43 

24.23 

S7020 

34 

864 

63.73 

28.91 

4.56 

2.07 

6 

68.29 

30.98 

S7030 

34 

864 

64.72 

29.36 

4.72 

2.14 

6 

69.44 

31.50 

S7033 

34 

864 

53.25 

.    24.15 

4.56 

2.07 

6 

57.81 

26.22 

S7033  A 

34 

864 

54.64 

24.78 

4.72 

2.14 

6 

59.36 

26.92 

S7033  B 

24 

610 

35.64 

16.17 

3.04 

1.38 

4 

38.68 

17.55 

S7250 

34 

864 

51.96 

23.09 

4.24 

1.92 

6 

56.20 

25.01 

S72.8-75 

25 

635 

45.54 

20.66 

4.26 

1.93 

4 

49.80 

22.59 

S7540    . 

34 

864 

57.97 

26.30 

6.74 

3.06 

6 

64.71 

29.36 

.  S7540  A 

34 

864 

63.13 

28.64 

7.02 

3.18 

6 

70.15 

31.82 

S7550 

34 

864 

59.89 

27.17 

6.74 

3.06 

6 

66.63 

30.23 

S7524 

34 

864 

65.69 

29.80 

6.67 

3.03 

6 

72.36 

32.83 

S7522 

34 

864 

62.50 

28.35 

4.63 

2.10 

6 

67.13 

30.45 

S7577 

32 

813 

68.03 

30.86 

7.25 

3.29 

6 

75.28 

34.15 

S7578 

22 

559 

44.76 

20.30 

4.56 

2.07 

4 

49.32" 

22.37 

S77.6-77 

28  H 

720 

54.11 

24.54 

7.55 

3.4.2 

6 

61.66 

27.96 

S8040 

34 

864 

62.58 

28.39 

6.90 

3.13 

6 

69.48 

31.52 

S8040A 

34 

864 

66.25 

30.05 

6.90 

3.13 

6 

73.15 

33.18 

S8040B 

34 

864 

67.61 

30.67 

7.14 

3.24 

6 

74.75 

33.91 

S8040C 

26 

660 

45.52 

20.65 

4.98 

2.26 

4 

76.80 

34.84 

S8010 

24 

610 

43.94 

19.93 

5.29 

2.40 

4 

49.23 

22.33 

S802O 

34 

864 

73.22 

33.21 

6.87 

3.12 

6 

80.09 

36.33 

S802OA 

34 

864 

63.58 

28.84 

6.90 

3.13 

6 

70.48 

31.97 

S803O 

34 

864 

68.42 

31.04 

7.01 

3.18 

6 

75.43 

34.22 

S8022 

36 

914 

67.72 

30.71 

6.02 

2.73 

6 

73.74 

.  33.44 

.__S8077 

32 

813 

64.86 

29  42 

4.88 

2.21 

6 

69.74 

31.63 
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Splice  Bars  and  Accessories  for  Tee  Rails. — Continued 

Angle  Bars. — Continued 


splice  Bar 
Section 

Length  of 
Splice  Bars 

Weight  of  One  Pair 
of  Splice  Bars 

Weight  of  Bolts 

and  Nuts 
For  One  Joint 

Num- 
ber of 
Bolts 

Total  Wei 
of  One  Jo 

Inches 

m/m 

Lbs. 

KUos 

Lbs. 

Kilos 

Lbs. 

i 

S8078      \ 
S8078  A  / 

30 

762 

84.00 

38.10 

9.52 

4.32 

6 

93.52 

4 

S8079 

31 

787 

56.88 

25.80 

7.08 

3.21 

6 

63.96 

2 

S80.2-77 

26J 

673 

50.88 

23.08 

7.02 

3.18 

6 

57.90 

2 

S8540 

34 

864 

67.56 

30.65 

6.90 

3.13 

6 

74.46 

3 

S8550 

26 

660 

48.46 

21.98 

5.32 

2.41 

4 

53.78 

2 

S8550  A 

34 

864 

68.57 

31.10 

6.86 

3.11 

6 

75.43 

3 

S8520 

22 

559 

45.60 

20.68 

4.88 

2.21 

4 

50.48 

2 

S8521 

24 

610 

53.50 

24.27 

6.78 

3.08 

4 

60.28 

2 

S8531 

261 

673 

60.30 

27.35 

5.06 

2.29 

4 

65.36 

2 

S8524 

26 

660 

54.32 

24.64 

6.10 

2.77 

4 

60.42 

2 

S8575 

33 

838 

67.34 

30.55 

8.33 

3.78 

6 

75.67 

3 

S88.5-77 

26i 

673 

51.46 

23.34 

7.02 

3.18 

6 

58.48 

2 

S9040 

34 

864 

72.74 

32.99 

9.40 

4.26 

6 

82.14 

3 

S9020 

34 

864 

90.51 

41.06 

9.52 

4.32 

6 

100.03 

4 

S9030 

34 

864 

77.53 

35.17 

9.70 

4.40 

6 

87.23 

3 

S9034 

24 

610 

59.90 

27.17 

7.02 

3.18 

4 

66.92 

3 

S9023 

34 

864 

78.33 

35.53 

9.70 

4.40 

6 

88.03 

3 

S9133 

30 

762 

65.31 

29.62 

9.87 

4.48 

6 

75.18 

3 

S10040 

34 

864 

85.65 

38.85 

9.70 

4.40 

6 

95.35 

81 0040  A 

34 

864 

91.96 

41.71 

10.09 

4.58 

6 

102.05 

S10020 

34 

864 

103.94 

46.15 

9.70 

4.40 

6 

113.64 

SI 0030 

34 

864 

91.62 

41.56 

9.70 

4.40 

6 

101.32 

SI 0030  B 

26 

660 

73.93 

33.53 

7.55 

3.43 

4 

81.48 

S10034 

24 

610 

•62.40 

28.30 

5.46 

2.48 

4 

67.86 

S 10032 

28 

711 

62.75 

28.46 

8.07 

3.66 

6 

70.82 

S10077 

U 

838 

82.78 

37.55 

8.21 

3.72 

6 

90.99 

S 10078      \ 
S 10078- A  r 

30 

762 

108.10 

49.03 

9.52 

4.32 

6 

117.62 

S10079 

31 

787 

79.40 

35.02 

10.00 

4.54 

6 

89.40 

SI 1033       \ 
S11033-A  S 

26 

660 

84.03 

38.10 

10..'iO 

4.76 

6 

94.50 

Note. — The  weights  given  in  the  foregoing  table  are  approximate  ani 
guaranteed;   the  weights  actually  shipped  will  be  charged  for  in  all  cases 
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STANDARD  SPECIFICATIONS  FOR 
STEEL  SPLICE  BARS 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
to  the  tables  on  pages  13  to  28.) 


I.  MANUFACTURE 

1.  The  steel  may  be  made  by  the  acid  Bessemer  or  basic 
Open  Hearth  (Siemens-Martin)  process. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

2.  The  steel  shall  conform  to  the  following  requirements 
as  to  chemical  composition. 

DL      f  (  Bessemer not  over  0.115  per  cent. 

rnosphorus  i^        -,       i.  /^/^r 

(  Open  Hearth. .  .not  over  0.05  per  cent. 

3.  For  Bessemer  steel  an  analysis  of  each  melt  shall  be 
niade  by  the  manufacturer  to  determine  the  percentage  of 
carbon,  and  an  analysis  every  twelve  hours,  representing  each 
day  and  night  turn,  to  determine  the  average  percentages  of 
carbon,  manganese,  phosphorus  and  sulphur.  For  open-hearth 
steel  an  analysis  of  each  melt  shall  be  made  by  the  manufac- 
turer to  determine  the  percentages  of  carbon,  manganese,  phos- 
phorus and  sulphur.  These  analyses  shall  be  made  from  a 
test  ingot  taken  during  the  pouring  of  the  melt.  The  chemical 
composition  thus  determined  shall  be  reported  to  the  pur- 
chaser or  his  representative,  and  shall  conform  to  the  require- 
ments specified  in  Section  2. 

4.  An  analysis  may  be  made  by  the  purchaser  from  a 
finished  splice  bar  representing  each  melt.  The  phosphorus 
content  thus  determined  shall  not  exceed  that  specified  in 
Section  2  by  more  than  25  per  cent. 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

5.  (a)  The  splice  bars  shall  conform  to  the  following  re- 
quirements as  to  tensile  properties: 

Tensile  strength,  lbs.  per  sq.  in 55,000-65,000 

(See  Section  56) 
Elongation  in  8  in.,  min.  per  cent.  .  .  .      1,500,000 

Tens.  Str. 

(6)  The  tensile  strength  may  be  over  65,000  to  and 
'ncluding  68»000  pounds  per  square  inch,  provided  the  elonga- 
*'on  in  8  inches  is  not  less  than  23  per  cent. 


Process 


Chemical 
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TRACK  BOLTS 

(Manufactured  by  Illinois  Steel  Company) 


Furnished  with  Rolled,  Cut  or  Harvey  Grip  Rolled  Threads,  and  with 
Hexagon  or  Square  nuts.  Square  nuts.  Ideal  Recessed,  are  largely  used  with 
Harvey  Grip  Threads,  and  niay  be  so  furnished  if  desired. 


Average  Number  per  Keg  of  200  Lbs.  (90.72  Kilos) 

Dint 

neter 

Length 

Rolled  Thread 

Cut  Thread 

Harvey* 
Grip 

Inches 

m/m 

Inches 

m/m 

With 

Square 

Nuts 

With 

Hexagon 

Nuts 

With 
Square 

Nuts 

With 
Hexagon 

Nuts 

Ideal 
Recessed 

8 

9.5 

u 

38 

2115 

2170 

•    •    • 

•    •    • 

9.5 

IJ 

44 

2000 

2050 

■    *    • 

•       •      a 

• 

9.5 

2 

51 

1895 

1940 

•    ■    • 

•       •      • 

' 

12.7 

H 

44 

1012 

1064 

914 

976 

12.7 

2 

51 

964 

1006 

860 

914 

12.7 

2i 

57 

915 

953 

812 

860 

12.7 

2i 

64 

875 

914 

763 

812 

15.9 

2i 

64 

505 

533 

457 

476 

457 

,    15.9 

21 

70 

483 

506 

435 

452 

435 

15.9 

3 

76 

462 

484 

416 

431 

416 

1    19 

3 

76 

278 

294 

271 

278 

262 

19 

3i 

S3 

269 

283 

260 

268 

256 

'    19 

3i 

90 

259 

273 

250 

258 

250 

19 

3i 

95 

250 

263 

240 

247 

244 

1    ^^ 

4 

102 

242 

254 

231 

238 

236 

19 

4i 

108 

235 

246 

223 

230 

231 

H 

1   20.6 

3i 

90 

230 

242 

•    •   • 

220 

H 

20.6 

3f 

95 

221 

232 

•   ■   • 

211 

H 

20.6 

4 

102 

212 

222 

203 

H 

20.6 

4i 

108 

204 

214 

. 

196 

-JL 

i   20.6 

4i 

114 

197 

206 

. . . 

189 
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STANDARD  SPECIFICATIONS  FOR 
STEEL  TRACK  BOLTS  AND  NUTS 

(For  the  Metric  equiyalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
0  the  tables  on  Pages  13  to  28.) 


I.  MANUFACTURE 

1.  The  steel  may  be  made  by  the  acid  Bessemer  or  basic 
Dpen  Hearth  (Siemens-Martin)  process. 

II.  PHYSICAL  PROPERTIES  AND  TESTS 

2.  Test  specimens  cut  from  full  sized  bars  from  which  the 
bolts  are  made  or  a  test  specimen  3^  inch  by  2  inches 
turned  from  a  finished  bolt,  shall  conform  to  the  following 
tensile  properties: 

Tensile  strength,  pounds  per  square  inch.  .55,000  to  70,000 
Elongation  in  2  in.,  minimum  per  cent 25 

3.  Nuts  must  be  made  of  a  good  tough  quality  of  steel.    The 
I  finished  bolts  must  stand  the  following: 

Bend  Tests  of  Unthreaded  Bolt:  The  bolt  shall  bend  cold 
through  180  degrees  flat  on  itself  without  cracking  on  the  out- 
side of  the  bent  portion. 

Stripping  Test:  The  thread  equal  in  length  to  the  thickness 
of  the  nut  shall  withstand  the  destruction  of  the  bolt  before 

stripping. 

Head  Test:  Heads  shall  stand  bending  backwards  to  show 
that  they  are  firmly  joined  to  body  of  bolt. 


III.  WORKMANSHIP  AND  FINISH 

4-  The  bolts  and  nuts  shall  conform  to  the  dimensions 
specified  by  the  purchaser.  The  bolts  shall  be  neatly  formed, 
free  from  fins  or  nickings.  The  head  shall  be  concentric  with, 
^Dd  firmly  joined  to,  the  body  of  the  bolt,  with  the  under  side 
°'  the  head  at  right  angles  to  the  body  of  the  bolt.  The 
threads  shall  be  sharp  and  true  to  gauge  and  of  the  pattern 
specified  by  the  purchaser.  The  nuts  shall  fit  the  bolts 
^W\y  so  as  to  require  a  wrench  not  more  than  10  inches  in 
*^ngth  to  turn  them  down  without  distorting  the  threads  or 
^yisting  the  bolts.  The  nuts  shall  be  screwed  on  before  ship- 
P^^gf  a  sufficient  number  of  turns  to  hold  them  on  to  destina- 
tion.   A  variation  of  ^  inch  under  and  ^  inch  over  the 
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Standard  Specifications  for  Steel  Track  Bolts  and  Nuts. — Com 

specified  diameter  of  the  body  of  the  bolt  will  be  pern 
The  diameter  of  the  rolled  thread  shall  not  exceed  the 
eter  of  the  body  of  the  bolt  more  than  ^  inch  for  J^  inch 
and  ^  inch  for  one  inch  bolts.  A  variation  in  the  dimei 
of  the  elliptical  shoulders  under  the  head  of  the  bolt  of  -f 
/rom  the  specified  size  will  be  i)ermitted.  A  taper  of  the  i 
der  of  A  inch  will  be  permitted.  The  length  of  the  bolt 
the  head  shall  not  vary  more  than  J^  inch  from  that  spe 

Finish  5.  The  finished  bolts  and  nuts  shall  be  free  from  inji 

defects  and  shall  have  a  workmanlike  finish. 


Inspection 


IV.  INSPECTION 

6.  The  inspector  representing  the  purchaser  shall  hav 
entry,  at  all  times  while  work  on  the  contract  of  the  pure 
is  being  performed,  to  all  parts  of  the  manufacturer's  ' 
which  concern  the  manufacture  of  the  track  bolts  and 
ordered.  The  manufacturer  shall  afford  the  inspector  fi 
cost,  all  reasonable  facilities  to  satisfy  him  that  the 
bolts  and  nuts  are  being  furnished  in  accordance  with 
specifications.  All  tests  and  inspection  shall  be  made  a 
place  of  manufacture  prior  to  shipment,  unless  othe 
specified,  and  shall  be  so  conducted  as  not  to  interfere  unr 
sarily  with  the  operation  of  the  works. 
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RAILROAD  SPIKES 

(Manufactured  by  Illinois  Steel  Company) 


Size  Measured  under  Head 

Used  with  Rails  Weighing* 

Average  Number 

of  Spikes 
per  Keg  of  200  Lbs. 

Inches 

m/m 

Lbs.  per  Yard 

Kilos  per  Meter 

(90.72  Kilos). 

Estimated, 

Not  Guaranteed 

6ix| 
6x| 

5ixA 
5xA 
5xi 
4Jx^ 

165x15.9 

152x15.9 

152x14.3 

140x14.3  . 

127x14.3 

127x12.7 

11 4x1 4..^ 

45  to  110 
40 
40 

35 

25  and  30 
25  and  30 

20 

16 

12  and  14 

8  and  10 
8  and  10 

243 

269 

.,,,.,,,,,,, 

309 

22.32  to  54.56 
19.84 
19.84 

340 
360 
490 

385 

4ixi               114x12.7 
4ixA             114x11.1 
4}xf               114x  9.5 
4  x}               102x12.7 
4  xA             102x11.1 
4  xi               102x  9.5 

17.36 

536 
690 

920 

12.4  and  14.88 
12.4  and  14.88 

600 

684 

1015 

3H                89x12.7 
Hxi^              89x11.1 
3h|                89x  9.5 
3ixA        '       89x  7.9 
3  xj                76x12.7 

9.92 

620 
830 

7.94 

1170 
1675 

700 

3  xi         ;       76x  9.5 
3  xA                76x  7-9 

5.95  and  6.94 

1340 
1900 

16 

2}xi       . 

2ixA 

2xA 

64x  9.5 
64x  7.9 
51x  7.9 

3.97  and  4.96 
3.97  and  4.96 

1520 
2200 
2610 

^he  Spikes  for  rails  shown  in  this  column  are  the  standard 
or  these  rails.     Other  sizes  can  be  furnished  when  required, 
^^^\  and  cannot  be  supplied  as  promptly. 


sizes  of  spikes 
but  they  are 
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STANDARD  SPECIFICATIONS  FOR 
STEEL  RAILWAY  SPIKES 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
the  tables  on  Pages  13  to  28.) 


I.  MANUFACTURE 

1.  The  steel  may  be  made  by  the  acid  Bessemer  or  basic 
in  Hearth  (Siemens-Martin)  process. 

II.  PHYSICAL  PROPERTIES  AND  TESTS 

2.  The  full-size  finished  spikes,  or  the  full-size  bars  from 
lich  the  spikes  are  made  shall  conform  to  the  following  ten- 
properties: 

Tensile  strength,  pounds  per  square  inch . .  55,000  to  70,000 
Elongation  in  2  in.,  minimum  per  cent 25 

3.  The  test  specimen  shall  bend  cold  through  180  degrees 
flat  on  itself  without  cracking  on  the  outside  of  the  bent  por- 
tion. 

4.  The  finished  spike  must  stand  the  following: 

Head  Test, — ^The  head  shall  be  flattened  in  the  direction  of 
length  of  spike  by  blows  of  hammer  without  fracture. 

Driving  Test, — ^A  spike  shall  withstand  being  driven  home 
to  the  rail  in  a  white  oak  tie  without  sign  of  fracture. 

III.  WORKMANSHIP  AND  FINISH 

5.  The  spikes  shall  conform  to  the  dimensions  specified  by 
the  purchaser.  A  variation  of  ^  inch  under  the  specified 
dimension  of  the  body  of  the  spike,  measured  from  the  face  to 
the  back,  and  a  variation  of  -h  inch  over  the  specified  dimen- 
sion of  the  body  of  the  spike,  measured  across  the  face,  will 
be  permitted.  A  variation  of  A  inch  over  and  ^  inch  under 
the  specified  dimensions  of  the  head  of  the  spike  will  be 
permitted.  A  variation  of  j/g  inch  from  the  specified  length 
of  the  spike,  measured  from  the  under  side  of  the  head  to  the 
point,  will  be  permitted.  A  variation  of  one  degree  in  the 
sp>ecified  angle  of  the  under  side  of  the  head  of  the  spike  will 
be  j>ermitted. 


Process 


Tension  Tests 


Bend  Tests 


Tests  of 
Finished  Spikes 


Workmanship 
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Standard  Specifications  for  Steel  Tie  Plates. — Continued 

(a)  For  plates  with  shoulders  parallel  to  the  direction 
[of  rolling,  a  variation  of  ^  inch  in  thickness,  y^  inch  in 
[rolled  width  and  ^  inch  in  sheared  length  will  be  permitted. 

(6)  For  plates  with  shoulders  perpendicular  to  the 
[direction  of  rolling,  a  variation  of  ^  inch  in  thickness,  3^  inch 
I  a  rolled  width  and  Ji  inch  in  sheared  length  will  be  permitted. 

5.  The  finished  tie  plates  shall  be  free  from  burrs  and  other      Finish 
face  deformations  caused  by  the  shearing  and  punching; 
By  shall  also  be  free  from  other  injurious  defects  and  shall 
ive  a  workmanlike  finish. 

IV.  INSPECTION 

6.  The  inspector  representing  the   purchaser   shall   have      Inspection 
•free  entry,  at  all  times  while  work  on  the  contract  of  the 

purchaser  is  being  performed,  to  all  parts  of  the  manufacturer's 
worb  which  concern  the  manufacture  of  the  tie  plates  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  tie  plates  are  being 
furnished  in  accordance  with  these  specifications.  All  tests 
and  inspections  shall  be  made  at  the  place  of  manufacture 
prior  to  shipment,  unless  otherwise  specified,  and  shall  be  so 
conducted  as  not  to  interfere  unnecessarily  with  the  opera- 
tion of  the  works. 

STEEL  CROSS  TIES 

We  show  on  the  following  pages  sections  of  various  Steel  Cross  Ties  covering 
requirements  for  all  kinds  of  railway  work,  from  heavy  steam  railways  to  light 
mining  and  plantation  railways. 

Many  of  the  heavy  sections  are  in  use  on  steam  railways  in  the  United  States 
and  also  in  Mexico,  South  America,  Australia  and  elsewhere;  while  the  lighter 
sections,  for  mining,  plantation  and  other  purposes,  are  in  use  in  almost  every 
country  of  the  world. 

Ties  cut  from  some  of  these  sections  can,  when  required,  be  bent  down  at  the 
ends,  for  which  work  special  estimates  will  be  prepared. 

We  are  prepared  to  furnish  Ties  cut  to  length  from  any  of  these  sections, 
punched  for  bolts  and  with  the  necessary  clips  and  bolts  for  attaching  the  rails. 

We  also  furnish  ties  for  portable  track,  with  special  clips  attached,  for  use 
particularly  in  mines.     See  page  349. 

A  separate  catalogue  describing  these  ties  more  fully,  as  well  as  the  neces- 
sary fastenings,  and  illustrating  their  use  in  combination  with  the  Duquesne 
rail  joint  (described  on  pages  335  and  336)  will  be  furnished  on  request. 
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Steel  Cross  Ties. — Continued 


Section  M~28 

Weieht  27.8  pounds  per  foot 

(41.37  kilos  per  meter) 


I 

j%|:.  »4>^A..M  29 


Section  M — 29 
Weight  24  Pounds  per  Foot 
(35.72  Kilos  per  Meter). 


k  ■ 


g//_ 


Section  M — 25 
Weight  14.5  Pounds  per  Foot 
(21.58  Kilos  per  Meter) 


Dimensions  shown  in  the  above  illustrations  are  in  inches.     For  equivi 
in  millimeters  see  pages  14  to  16. 
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Steel  Cross  Ties. — Continued 


M  21    y* 


Section  M— 21 

Weight  20  Pounds  per  Foot 

(29.76  Kilos  per  Meter) 


r — ^ 


•«— 


•L , 


:}«" 


.....5«  _ 


Section  M — 24 

Weight  9.5  Pounds  per  Foot 

(14.14  Kilos  per  Meter) 


Section  M — 17 

Weight  16.4  Pounds  per  Foot 

(24.41  Kilos  per  Meter) 


Section  M— 27 

Weight  9  Pounds  per  Foot 

(13.39  Kilos  per  Meter) 


CO 


U- 4^ -J 


-6" 


Section  M— 20 

Weight  6  Pounds  per  Foot 

(8.93  Kilos  per  Meter) 


Dimensions  shown  in  the  above  illustrations  are  in  inches.     For  equivalents 
^^  millimeters  see  pages  14  to  16. 
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Steel  Cross  Ties. — Continued 


p^^33 


Section  M—M 

Weitht  3.2  Poundi  per  Fooi 

(4.76  Kiloa  per  Meter) 


LORAIN  STEEL  TIE 


WciBhi  of  Tie:   30  ths.  per  yard  (14.88  kilos  per  meter) 
Wfighl  of  ueiessories:   Approximately  20  lbs.  (9.072  kilos)  per  lie 
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>  AND  Accessories  for  Electric  Railways  and  Tramways,  Manu- 
factured BY  The  Lorain  Steel  Company. — Continued 


Groove  Rails 

>. — Continued 

Weight 
Lbs. 

Weight 

Meter. 
KUos 

Height  of 
RaU 

Width  of 
Base 

Width  of 
Head 

Width  of 
Groove 

Depth  of 
Groove 

Ins. 

m/m 

Ins. 

m/m 

Ins. 

ta/m 

Ins. 

m/m 

Ins. 

m/m 

105 

52.09 

7A 

180 

6A 

160 

2« 

56 

lA 

29 

itt 

40 

105 

52.09 

7 

178 

6 

152 

2J 

64 

2 

51 

lA 

30 

105 

52.09 

7 

178 

5H 

140 

2tt 

68 

m 

47 

U 

35 

106 

111 

52.58  \ 
55.06  j 

9 

229 

5H 

140 

2H 

57 

1% 

48 

iJi 

32 

107 
112 

53.08  \ 
55.56  / 

9 

229 

S}i 

140 

2if 

57 

lA 

40 

IH 

29 

107 

53.08 

7 

178 

7 

178 

2H 

54 

m 

42 

m 

32 

109 

54.07 

9 

229 

5y2 

140 

2i{ 

57 

lA 

40 

m 

29 

110 

54.57 

178 

7 

178 

2A 

56 

m 

29 

m 

29 

110 

54.57 

178 

4 

102 

2Ji 

70 

Iff 

45 

lA 

33 

110 

54.57 

178 

5 

127 

2H 

57 

m 

40 

m 

29 

114 

56.55 

178 

5Ji 

140 

3 

76 

m 

48 

iy2 

38 

115 

57.04 

178 

S}4 

140 

3 

76 

iVs 

48 

1^ 

38 

i     116 

57.54 

178 

5y2 

140 

3 

76 

IVb 

48 

IH 

38 

[     116 

57.54 

178 

53^ 

140 

3 

76 

m 

48 

m 

38 

!     120 

59.53 

7A 

183 

5H 

140 

3 

76 

IVb 

48 

m 

43 

'     122 

60.52 

178 

6 

152 

3 

76 

2J/8 

54 

lA 

37 

122 

60.52 

178 

6 

152 

3 

76 

2^ 

54 

lA 

37 

124 

61.51 

9 

229 

6 

152 

2H 

70 

m 

35 

lA 

33 

125 

62.01 

9 

229 

SH 

140 

3 

76 

2 

51 

iH 

38 

127 

63.00 

9 

229 

5y2 

140 

2H 

70 

iH 

45 

lA 

33 

128 

63.50 

7 

178 

6 

152 

3 

76 

2^ 

60 

m 

44 

129 

63.99 

9 

229 

6 

152 

2H 

70 

m 

44 

IH 

32 

129 

63.99 

9 

229 

6 

152 

2H 

70 

m 

45 

lA 

33 

•      132 

65.48 

9 

229 

5y2 

140 

3 

76 

2 

51 

m 

38 

1      134 

66.47 

9 

229 

6 

152 

3 

76 

2H 

54 

lA 

37 

140 

69.45 

9 

229 

6H 

165 

3 

76 

2A 

62 

lA 

33 

140 

69.45 

9 

229 

6y2 

165 

3 

76 

2A 

62 

lA 

33 

;      141 

69.95 

9 

229 

6J^ 

165 

3 

76 

IVs 

48 

m 

32 

i      141 

69.95 

9 

229 

6 

152 

2A 

56 

2« 

65 

m 

44 

r      154 

76.39 

9 

229 

6 

152 

3 

76 

2% 

60 

i  IH 

44 

ritish  standard  section  No.  5  modified. 

uitable  fcH-  M.  C.  B.  (steam  railway)  wheel  flange. 
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ND  Accessories  for  Electric  Railways  and  Tramways,  Manu- 
factured BY  The  Lorain  Steel  Company. — Continued 


HIGH  TEE  RAILS 


Weight 

per  Yard, 

Lbs. 

Weight 

per  Meter, 

Kilos 

Height  of  Rail 

Width  of  Base 

Width  of  Head 

Inches 

ra/m 

Inches 

m/m 

Inches 

ro/m 

60 
70 
72 
79 
80 
87 
91 
95 
175 

29.76 
34.72 
35.72 
39.19 
39.68 
43.16 
45.14 
47.12 
86.81 

6 
7 
6 
8 
7 

7i 
7 
7 
6 

152 
178 
152 
203 
178 
184 
178 
178 
152 

5 

5i 
5 

5i 

6 

6 

6 

6 

6 

127 
140 
127 
140 
152 
152 
152 
152 
152 

2i 
2t 

if 

2i 

2i 

2} 

3 

4 

54 
54 
59 
57 
64 
64 
70 
76 
102 

SLOT  OR  Z  RAILS 


Weight 

per  Yard, 

Lbs. 

Weight 

per  Meter, 

Kilos 

Height  of  Rail 

Width  of  Base 

Width  of  Head 

Inches 

m/m 

Inches 

m/m 

Inches 

m/m 

62 
66 
67 
70 
81 

30.75 
32.74 
33.24 
34.72 
40.18 

6A 

7 
7 
8 

154 
178 
178 
178 
203 

2il 

31 

3 

3J 

51 

75 
83 
76 
89 
136 

2i 
2i 

2tt 

56 
63 
64 
64 
63 

tee  rail  guards 


a 

Weight 
per  Yard, 
Lbs. 

Weight 
per  Meter, 
Kilos 

Used  with 

41.4 
43.0 

20.54 
21.33 

85-lb.  A.  S.  C.  E.  Section 
70-lb.  A.  S.  C.  E.  Section 

STRINGER  GUARD  RAILS 


1 

Weight 

per 

Yard, 

Lbs. 

Weight 

per 

Meter. 

Kilos 

Height 

of 

Rail 

Width 

of 

Base 

Width 

of 
Head 

Width            Depth 

of                   of 
Groove          Groove 

Ins. 

m/ro 

Ins. 

m/m 

Inf?. 

m/m 

Ins. 

m/m 

40 
40 
40 

Ins. 

lA 
li 

m/m 

60 

94 

110 

29.76 
46.63 
54.58 

2i 
2i 

38 
64 
64 

4J 
4i 

121 
114 
123 

H 

2i 
2i 

48 
64 

57 

1* 

25 
27 
29 

CENTER  BEARING  RAILS 


eight 

per 

ard. 

Weight 

per 

Meter, 

Kilos 

Height  of  Rail 

Width  of  Base 

Width  of  Head 

WidthofTram 
Flange 

Height  of 
Step 

^bs. 

Ins. 

m/m 

Ins. 

m/m 

Ins. 

m/m 

Ins. 

m/m 

Ins. 

m/m 

106 

52.58 

8i 

225 

5i 

140 

m 

50 

If 

35 

lii 

35 
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UiLS  AND  Accessories  for  Electric  Railways  and  Tramways,  Manu- 
factured BY  The  Lorain  Steel  Company. — Continued 

Splice  Bars. — Continued 


Inside  Bar 

Outside  Bar 

For  Rail 
Section  No. 

Thickness 

Weight 

Thickness 

Weight 

Inches 

m/m 

Per  Yard. 
Lbs. 

Per 

Meter. 
KUos 

Inches 

m/m 

Per  Yard. 
Lbs. 

Per 

Meter, 

KUos 

382 

H 

16 

38.07 

18.88 

H 

16 

43.45 

21.55 

384 

^ 

17 

49.50 

24.55 

H 

17 

59.60 

29.56 

393 

22 

47.70 

23.66 

22 

61.90 

30.71 

395 

1 

25 

56.85 

28.20 

1 

25 

65.37 

32.43 

396 

1 

16 

44.36 

22.00 

H 

16 

50.45 

25.02 

397 

22 

47.70 

23.66 

•^ 

22 

61.90 

30.71 

398 

19 

42.64 

21.15 

19 

48.63 

24.12 

399 

^ 

16 

38.37 

19.03 

H 

16 

38.37 

19.03 

400  No.  1 

16 

38.99 

19.34 

% 

16 

38.99 

19.34 

400  No.  2 

^^ 

29 

61.60 

30.55 

IM 

29 

61.60 

30.55 

'   .401 

19 

33.48 

16.61 

1 

19 

40.10 

19.89 

402 

1 

25 

56.34 

27.95 

1 

25 

65.37 

32.43 

403 

i| 

17 

54.82 

27.19 

% 

19 

72.65 

36.04 

406 

zi 

16 

51.26 

25.43 

H 

16 

58.37 

28.95 

407 

M 

16 

51.26 

25.43 

H 

16 

58.37 

28.95 

409 

1 

25 

56.85 

28.20 

1 

25 

65.37 

32.43 

410 

u 

17 

54.82 

27.19 

H 

19 

72.65 

36.04 

418 

1 1^ 

29 

57.66 

28.60 

IH 

29 

57.66 

28.60 

419 

kg 

19 

42.64 

2L15 

19 

48.63 

24.12 

420 

is 

19 

42.64 

21.15 

^ 

19 

48.63 

24.12 

422  No..  2 

^TT 

27 

61.72 

30.62 

lA 

27 

71.26 

35.35 

424  No    1 

yi 

22 

46.51 

23.07 

1 

25 

55.73 

27.64 

424  No.  2 

IH 

29 

54.21 

26.89 

iVs 

29 

64.36 

31.92 

426  No.  1 

^U 

22 

46.51 

23.07 

1 

25 

55.73 

27.64 

426  No.  2 

29 

54.21 

26.89 

IH 

29 

64.36 

31.92 

427 

1 

25 

58.57 

29.05 

1 

25 

69.84 

34.65 

430 

fi 

16 

38.07 

18.88 

H 

16 

43.45 

21.55 

431 

y^ 

16 

38.07 

18.88 

% 

16 

43.45 

21.55 

432 

u 

17 

54.82 

27.19 

19 

72.65 

36.04 

433 

^ 

19 

42.50 

21.08 

19 

51.30    1 

25.45 

434 

H 

22 

47.70 

23.66 

% 

22 

61.90 

30.71 

436 

16 

33.50 

16.62 

H 

16 

43.45 

21.55 

437 

IM 

32 

64.46 

31.98 

Wa. 

32 

82.23 

40.79 

438 

t^ 

19 

40.81 

20.24 

H 

19 

42.84 

21.25 

439 

yi 

19 

43.45 

21.50 

19 

49.43 

24.51 

440 

1 

25 

58.57 

29.05 

1 

25 

69.84 

34.65 

441 

1 

25 

58.57 

29.05 

1 

25 

69.84 

34.65 

442 

H 

22 

47.70 

23.66 

H 

22 

61.90 

30.71 

443 

22 

47.70 

23.66 

H 

22 

61.90 

30.71 

445 

1 

25 

56.85 

28.20 

1 

25 

65.37 

32.43 

447 

» 

20 

41.62 

20.65 

n 

21 

48.32 

23.96 

448 

1 

20 

41.62 

20.65 

21 

48.32 

23.96 

449 

H 

16 

51.26 

25.43 

H 

16 

58.37 

28.95 

There  are  no  Splice  Bars  for  Rail  Section  Xo.  425. 
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[NTS,  CROSSINGS  AND  OTHER  SPECIAL  WORK 
FOR  RAILWAYS  AND  TRAMWAYS 

Manufactured  by  The  Lorain  S.teel  Company 

STING  of:  Tongue  Switches  (Movable  Points) ;  Spring  Tongue  Switches 
matic  Points) ;  Mates  (Open  Points) ;  Frogs;  Crossings;  Curved  Rails; 
Overs,  Portable  or  Permanent;  Lateral  Railway  or  Steam  Railway 
ngs. 

TRUCTiON  OF  SWITCH  PiECES,  VIZ:  Solid  Manganese  Steel;  Iron-Bound 
mtee;  Cast  Steel  Guarantee;   Cast  Steel;   Built-Up;   Cast- In. 

SWITCH  PIECES 

id  Manganese  provides  for  tongue  switches,  mates,  frogs  and  crossings  of 
Cast  Manganese  Steel. 

n-Bound  Gtiarantee  provides  for  rolled  steel  rails  secured  in  cast  iron 
s,  with  cast  manganese  wearing  plates  at  wheel  intersections. 

rf  Steel  Guarantee  provides  for  manganese  tongue  switches,  cast  steel 
J,  frogs  and  crossings,  with  manganese  removable  wearing  plates  at  the 
intersection,  secured  to  the  main  casting  with  heat-treated  bolts  of  extra 
e  strength. 

'd  Steel  provides  for  Cast  Steel  switch  pieces  without  manganese  wearing 
\. 

Ut-  Up  provides  for  switch  pieces  made  of  rolled  steel  rails  secured  together 
x)lts  and  brackets,  with  filling  pieces  of  cast  or  rolled  steel,  or  cast  iron, 
ndard  tee  rail  layouts  are  usually  of  this  construction. 

st'In  provides  for  rolled  rails  of  girder  or  tee  sections,  united  at  their 
ections  with  cast-iron  poured  hot. 

TONGUE  SWITCHES 

ngue  switches  and  mates  for  branch-oflfs  or  lateral  turnouts  of  either  right 
t  hand  can  be  furnished  of  following  radii  to  track  centers;  50  ft.,  75  ft., 
t.,  150  ft.,  200  ft.,  or  for  equilateral  turnouts  up  to  350  ft.  The  tongue 
h  will  be  placed  on  the  inner  rail  of  curves,  unless  otherwise  specified. 

lid  Manganese  Tongue  Switches  of  "Tadpole"  type  provide  for  a  man- 
se casting  not  less  than  12  ft.  long  for  100  ft.  radii,  with  manganese  tongue 
ecial  design,  machine  finished  on  all  bearing  surfaces.  A  lug  is  provided 
II  tongues  for  attaching  electrical  or  other  actuating  devices.  Ends  con- 
.  to  connecting  rail  sections.  Switches  furnished  in  9  inch  and  not  less 
1  7  inch  construction. 
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'PoDiTs,  Crossings  and  Other  Special  Work  for  Railways  and  Tram- 
ways, Manufactured  by  The  Lorain  Steel  Company. — Continued 

Frogs  are  made  in  solid  manganese  steel;  or  in  Iron-Bound,  or  Cast  Steel 
OMistniction  with  manganese  steel  removable  wearing  plates;  solid  cast  steel 
vithout  manganese  wearing  plate,  and  built-up  type  made  of  girder  or  tee 
laib  held  together  with  bolts. 

Belts  used  in  built-up  construction,  when  subjected  to  severe  strains,  are 
furnished  of  high  tensile  quality  obtained  by  superior  heat-treatment. 

B  Crossings  are  furnished  in  the  various  constructions  described,  and  those  of 
■approximately  90  degree  angle  are  supplied  in  two  pieces.  If  of  45  degree 
I  angle,  or  less,  they  may  be  made  in  four  pieces. 

Manganese  Steel  Wearing  Plates  used  in  the  several  constructions  described, 
are  provided  with  full  machined  bearing  and  held  securely  in  place  by  heat- 
treated  bolts.  They  are  removable  and  may  be  replaced  by  new  plates  when 
desirable,  or  necessary. 

Curved  Rails.  Guard  rails,  girder  or  standard  tee  rails,  can  be  furnished 
accurately  curved  to  any  radius  for  street  or  steam  railway  service. 

Manganese  Rails.  For  curves  subject  to  unusually  heavy  service,  the  use 
of  cast  manganese  rails  is  recommended.  These  can  be  furnished  of  any  de- 
sired section  in  lengths  of  20  feet  or  less,  and  may  be  accurately  curved  to  meet 
tile  requirements  of  standard  street  railway  service. 

Rolled  manganese  rail  can  only  be  furnished  conditional  upon  the  quantity 
being*  sufficient  for  a  special  rolling. 

Permanent  Cross-Overs  manufactured  from  any  standard  girder,  guard,  or 
tee  section. 

Portable  Cross-Overs  manufactured  from  stringer  guard  rail,  with  cast  steel 
switch  pieces,  suitable  for  emergency  use  in  city  streets,  or  made  of  standard 
tee  rail,  with  switch  pieces  of  same  rail  section,  suitable  for  temporary  use  in 
constructing  new  tracks  or  re-building  existing  tracks.  Capable  of  being 
moved  over  permanent  tracks  without  dismantling. 

Portable  Tra^^ks  for  industrial  service  of  all  standard  tee  rail  sections,  riveted 
to  Carnegie,  Lorain,  or  Decauville  steel  ties,  with  tongue,  or  split  switches, 
with  ncicessary  ground  throw  or  switch  stands,  for  turnouts  of  any  desired  radii, 
or  for  curved  or  straight  track,  can  be  furnished  complete  ready  for  operation. 

Steam  Railway  Crossings,  whether  wholly  for  steam  railway  use,  or  for  street 
railway  crossing  steam  railway  tracks,  can  be  furnished  in  solid  manganese 
steel,  or  manganese  steel  in  the  steam  railway  and  rolled  rail  in  the  street 
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its  and  spring,  for  attachment  to  movable  points  to  make  the  same  auto- 
atic.  In  such  cases  the  tongues  of  movable  points  are  provided  with  properly 
signed  lugs  for  coupling  with  spring.  The  spring  mechanism  is  of  such  a 
sign  that  it  can  be  readily  adjusted  for  tongu^  to  be  set  to  right  or  to  left, 
J  may  be  required  for  automatic  operation. 

Further  details  of  construction  and  drawings  will  be  furnished  upon  appli- 
ition  from  tramway  officials  or  buyers. 

INFORMATION  REQUIRED  FOR  TRACK  SPECIAL  WORK 

FOR  TRAMWAYS 

In  ordering,  or  submitting  inquiries  for  special  work,- information  as  to  the 
following  details  should  be  supplied  the  manufacturer: 

Whether  for  street  or  steam  railway. 

Gauge  of  track. 

Distance  center  to  center  of  tracks. 

Rail  sections  and  splice  bar  drilling. 

Electrical  bond  drilling. 

Tie  rods:   spacing  and  diameter  of  ends. 

Steel  ties  (Sleepers)  section  number,  length  and  spacing. 

Rail  braces  and  spikes. 

Wheel  dimensions:   Width  of  tread,  thickness  and  depth  of  flange. 

Connecting  rail  sections,  section  number  or  scribing  and  drilling. 

When  car  clearance  is  required,  the  outside  dimensions  of  car  bodies,  in- 
cluding platforms  and  fenders,  wheel  base,  and  truck  centers  for  double  truck 
equipment,  should  be  given. 

If  automatic  throwing  device  is  required  on  tongue  switches,  a  lug  on  the 
tongue  will  be  provided  for  same. 

Construction:  whether  Solid  Manganese  Steel,  Cast  Steel  Guarantee,  Iron- 
Bound  Guarantee,  Regular  or  Built-Up. 

FOR  STEAM  RAILWAY  SPLIT  SWITCHES 

Information  in  addition  to  the  foregoing  is  required,  viz: 
Length  of  switch  points. 
Type  of  switch,  whether  Rigid  or  Spring. 
Type  of  switch  stand,  and  amount  of  throw. 
Number,  or  angle,  of  frog. 

Unless  reference  is  made  to  Lorain  drawings,  or  catalogue  cuts,  it  will  be 
necessary  to  state  the  number  of  switch  rods,  slide  plates,  and  braces. 
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FEKlius  of  not  more  than  five  inches  (127  m/m)  and  the  test 
Inil  shall  be  placed  head  upward  on  solid  supports  three  feet 
|P14  m/m)  apart.  The  anvil  block  shall  weigh  at  least  20,000 
[pounds  (9072  kilos)  and  the  supports  shall  be  part  of,  or  firmly 
to,  the  anvil. 

Weight  of  Rail  Height  of  Drop 

Pounds  Kilos  Class  "A"       Class  "B" 

Per  Yard  Per  Meter  Feet  Meters  Feet  Meters 

50  to  60  24.80  to  29.76  15  4.572  12  3.658 

61  to  80  30.25  to  39.68  16  4.877  13  3.963 

81  to  90  40.18  to  44.64  17  5.182  14  4.267 

91  and  upwards  45.14  and  upwards  18  5.486  15  4.572 

(6)  The  atmospheric  temperature  at  the  time  of  testing 
■ball  not  be  less  than  60  degrees  Fahrenheit  or  more  than  120 
degrees  Fahrenheit,  and  be  recorded  in  the  test  report. 

(c)  The  testing  shall  proceed  concurrently  with  the 
operation  of  the  works. 

(d)  Drop  test  specimens  shall  not  be  less  than  four  feet 
(1.219  m.)  nor  more  than  six  feet  (1.829  m.)  in  length. 

8.  Tensile  Test.  For  each  rolling,  or  for  each  100  English 
or  metric  tons,  a  tensile  test  piece  shall  be  prepared  having, 
where  practicable,  a  sectional  area  of  0.5  square  inch  (322.58 
square  millimeters)  for  a  distance  of  two  inches  (50.8  milli- 
meters) between  gauge  points.  Each  piece  shall  show  the 
foOowing  minimum  physical  qualities: 

Class  "A"  Class  "B" 

Wtimate  Strength . . .     100,000  lbs.  per  sq.  in.  1 10,000  lbs.  per  sq.  in. 

(70.3  k.  per  sq.  m/m)  (77.3  k.  per  sq.  m/m) 
^inigation  in  2  inches 

(50.8  m/m) 10%  8% 

9.  Bending  Tests,  The  rails  shall  be  capable  of  being  bent 
frhen  cold  to  a  radius  of  30  feet  (9.144  meters)  without  any 
sign  of  fracture. 

10.  Impression  Test,  As  an  alternative  to  the  tensile  test 
some  pieces  of  rail  shall  be  tested  for  hardness  by  impression 
on  the  head  with  a  ball  19  m/m  diameter  loaded  with  50  tons 
(50,800  kilos)  and  the  depth  of  the  impression  shall  not  be 
more  than  4  m/m  for  Class  "A"  Rails  and  3.8  m/m  for  Class 
"B"  Rails. 


366 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Standard  Specifications  for  Lorain  Rails. — Continued 


Standard 
Sections, 
Lengths  and 
Weights 


IL  Retests,  If  any  of  the  above  test  pieces  fail  to  staili 
the  tests  required  two  additional  samples  shall  be  taken  frod 
two  rails  of  the  same  heat,  and  be  subjected  to  the  test  undtfl 
which  failure  occurred.  If  both  of  these  pieces  meet  the  n| 
quirements  all  the  rails  of  the  heat  which  they  represent  w^ 
be  accepted. 

12.  Section,  (a)  The  cold  template  of  the  manufacture 
shall  conform  to  the  specified  section  as  shown  in  detail  oi 
the  drawing  of  the  purchaser,  and  shall  at  all  times  be  main 
tained  perfect. 

(b)  The  section  of  the  rail  shall  conform  as  accurately  a. 
possible  to  the  template,  and  within  the  following  tolerances 

(1)  The  height  shall  not  vary  more  than  ^  inch  (.3^' 
m/m)  under,  nor  nriore  than  ^  inch  (.794  m/m)  over  that 
specified. 

(2)  The  over-all  width  of  head  and  tram  shall  not  var^ 
more  than  3^  inch  (3.175  m/m)  from  that  specified.  Anj 
variation  which  would  affect  the  gauge  line  more  than  t"^  incl 
(.794  m/m)  will  not  be  allowed. 

(3)  The  width  of  base  shall  not  vary  more  than  }/$  inch 
(3.175  m/m)  under  that  specified  for  widths  less  than  tj^i 
inches  (165.10  m/m);  ^  inch  (4.763  m/m)  under  for  a  width 
of  6J^  inches  (165.10  m/m);  and  34  inch  (6.35  m/m)  undef 
for  a  width  of  7  inches  (177.80  m/m). 

(4)  The  variation  in  the  distance  between  splicing  sur- 
faces shall  not  exceed  ^  inch  (.397  m/m)  above  or  belo^ 
standard  dimensions.  A  good  fit  of  the  splice  bars  must  be 
maintained. 

(5)  The  base  of  the  rail  shall  be  at  right  angles  to  th€ 
web;  and  the  convexity  shall  not  exceed  ^  inch  (.794  m/m). 

(c)  When  necessary  on  account  of  the  type  of  track 
construction,  and  notice  to  that  effect  has  been  given  to  the 
manufacturer,  special  care  shall  be  taken  to  maintain  the 
proper  position  of  the  gauge  line  with  respect  to  the  outer  edge 
of  the  base. 

13.  Length.  The  normal  length  of  rails  for  straight  oi 
curved  track  shall  be  one  of  the  standards  given  below,  th< 
maximum  permissible  variation  being  )4  inch  (6.35  m/m 
measured  at  60  degrees  Fahrenheit,  from  the  length  specified 
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Straight  Track,     (a)  Standard  60  feet  with  not  exceeding 
10  per  cent,  in  lengths  of  55  feet,  50  feet,  40  feet,  and  30  feet. 

(b)  Standard  45  feet  with  not  exceeding  10  per  cent,  in 
[^lengths  of  40  feet,  35  feet,  and  30  feet. 

(c)  Standard  18  meters  with  not  exceeding  10  per  cent. 
|m  lengths  of  16.5,  15,  13.5,  and  12  meters. 

(d)  Standard  15  meters  with  not  exceeding  10  per  cent, 
fin  lengths  of  13.5,  12  and  10.5  meters. 

Curve  Track,  (e)  Standard  35  feet  with  not  exceeding 
5  per  cent.  30  feet,  2J^  per  cent.  25  feet,  and  2J^  per  cent. 
20  feet. 

(/)  Standard  30  feet  with  not  exceeding  5  per  cent. 
25  feet  and  5  per  cent.  20  feet. 

ig)  Standard  12  meters  with  not  exceeding  10  per  cent. 
in  lengths  of  10.5  and  9  meters. 

14.  Weight,  (a)  The  weight  of  the  rails  per  yard  as  speci- 
fied in  the  order  shall  be  maintained  as  nearly  as  possible  after 
conforming  to  the  requirements  specified  in  Section  13. 

(b)  The  total  weight  of  an  order  shall  not  vary  more 
than  .05  per  cent,  from  that  specified. 

(c)  Payment  shall  be  based  on  actual  finished  weights 
shipped. 

15.  Straightening,     (a)  Rails  on  the  hot  beds  shall  be  pro-      Workmanship 
tected  from  water  or  snow,  and  shall  be  carefully  manipulated 
to  minimize  cold-straightening. 

(6)  The  distance  between  the  rail  supports  in  the  cold- 
straightening  presses  shall  not  be  less  than  42  inches  (1.0674 
m.)  except  as  may  be  necessary  near  the  ends  of  the  rails. 
The  gag  shall  have  rounded  corners  to  avoid  injury  to  the  rails. 

16.  Drilling  and  Punching,  (a)  Circular  holes  for  joint 
bolts,  bonds  and  tie-rods  shall  be  drilled  to  conform  to  the 
drawings  and  dimensions  furnished  by  the  purchaser. 

(b)  In  Class  "A"  rails  the  tie-rod  holes  may  be  punched, 
also  in  Class  "B"  when  slotted  holes  are  specified 

17.  Milling.  The  ends  shall  be  milled  square  laterally  and 
vertically,  but  the  base  may  be  undercut  ^  inch  (.794  m/m). 


and  Finish 
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Standard  Specifications  for  Lorain  Rails. — Continued 


Marking  and 
Loading 


18.  Finish,  (a)  Rails  shall  be  smooth  on  the  head,  straigfa 
in  line  and  surface,  without  any  twists,  waves  or  kinb 
particular  attention  being  given  to  having  the  ends  withoa 
kinks  or  drop. 

(b)  All  burrs  or  flow  caused  by  drilling  or  sawing  shal 
be  carefully  removed, 

(c)  Rails  shall  be  free  from  gag  marks  and  other  in 
jurious  defects  of  cold-straightening. 

19.  Marking,  (a)  The  name  Or  brand  of  the  manufacturer 
the  customer's  mark,  the  year  and  month  of  manufacture,  thi 
letters  "O.  H.,"  the  weight  of  the  rail,  and  the  section  number 
shall  be  legibly  rolled  in  raised  letters  and  figures  on  the  web 
The  melt  number  shall  be  legibly  stamped  on  each  rail  when 
it  will  not  be  covered  subsequently  by  the  joint  plates. 

(b)  Both  ends  of  all  short-length  rails  shall  be  painte< 
green. 

20.  Loading,  (a)  Rails  shall  be  loaded  in  the  presence  o 
the  inspector,  and  shall  be  handled  in  such  a  manner  as  not 
to  bruise  the  flanges  or  cause  other  injuries. 

(b)  Rails  of  each  class  shall  be  placed  together  ii 
loading. 

(c)  Rails  shall  be  paired  as  to  length  before  shipment 


Process  of 
Manufacture 


Chemical 
Composition 


Physical 
Properties 
and  Tests 


SPLICE  BARS 

21.  Process.  The  steel  will  be  of  the  best  quality,  Siemens 
Martin  Open  Hearth  or  Bessemer,  at  the  option  of  the  manu 
facturer. 

22.  Chemical  Composition.  For  Open  Hearth  Steel  th< 
carbon  content  will  not  be  less  than  0.15  per  cent,  and  foi 
Bessemer  Steel  the  carbon  content  will  not  exceed  0.15  pei 
cent. 

23.  Physical  Tests.  A  test  piece  taken  from  the  upper  par 
of  the  fishplate  for  each  lot  of  50  tons  or  for  smaller  quantities 
will  yield  the  following  results: 

(a)  Ultimate  strength— 55,000  to  65,000  pounds  pe 
square  inch  (38  to  45  kilos  per  square  m/m). 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


369 


Finish 


Standard  Specifications  for  Lorain  Rails. — Continued 

(6)  Elastic  Limit — Not  less  than  one-half  of  the  ulti- 
ite  strength. 

{c)  Elongation — Not  less  than  25  per  cent,  measured 
a  length  of  two  inches  (50.80  m/m) 

{d)  Bending  Test — 180  degrees  cold,   flat   on   itself, 
lout  cracking  on  outside  of  bent  portion. 

24.  Finish.  The  fishplates  will  be  sheared  to  the  desired 
llength,  and  will  be  punched  for  bolt  holes,  except  that  circular 
[yes  may  be  drilled. 

25.  Dipping  and  Bundling.  All  approved  fishplates  shall 
be  dipped  into  hot  boiled  linseed  oil,  or  other  liquid  approved 
by  the  engineer,  and  shall  be  wired  up  in  bundles.  Each 
bundle  to  consist  of  two  inside  and  two  outside  plates. 

26.  Payment  by  Weight.  Payment  for  the  fishplates  will 
be  made  according  to  the  actual  weight. 

27.  Note. — Fishplates  ordered  in  large  quantities,  at  the 
same  time  as  the  rails,  can  be  furnished  in  the  same  quality  of 
8teel  as  the  Open  Hearth  Rails.  This  to  be  at  the  option  of 
purchaser.  In  this  event  it  will  be  necessary  to  modify  the 
physical  tests  as  specified. 

28.  Inspection.  The  inspector  representing  the  purchaser 
shall  have  free  entry,  at  all  times  while  work  on  the  contract 
of  the  purchaser  is  being  performed,  to  all  parts  of  the  manu- 
facturer's works  which  concern  the  manufacture  of  the 
material  ordered.  The  manufacturer  shall  afford  the  inspector, 
free  of  cost,  all  reasonable  facilities  to  satisfy  him  that  the 
niaterial  is  being  furnished  in  accordance  with  these  specifica- 
tions. All  tests  and  inspection  shall  be  made  at  the  place  of 
nianufacture  prior  to  shipment,  and  shall  be  so  conducted  as 
not  to  interfere  unnecessarily  with  the  operation  of  the  works. 

29.  Offer-SiJlmg,  Except  when  specifically  stated  to 'the 
contrary  the  quantity  ordered  may  be  increased  by  not  more 
than  5  per  cent,  to  include  any  over-rolling. 


Inspection 
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Copper  Rail  Bonds. — Continued 
CROWN  RAIL  BONDS 

single-stud  tertninal  bonds,  the  conductors  of  which  are  composed  either 
igle  solid  wires  or  of  one  or  more  strands,  each  strand  composed  or  small 
mund  wires,  are  known  as  Crown  Bonds.  They  are  made  with  both  styles  of 
terminals:  the  tubular  terminal,  known  as  type  C.  P.  (C-rown  P-in)  Bonds, 
and  the  solid  compression  stud  terminal,  known  as  type  C.  S.  (C-rown  S-olid) 
Bonds.  The  various  forms  of  conductors  connecting  terminals  are  given 
arbitrary  numerals  or  letters  to  distinguish  the  bonds.  Round  wire  strands 
ice  flexible  equally  in  all  planes.  Each  wire  supports  and  strengthens  its 
neighboring  wires,  and  individual  wires  cannot  escape  from  the  strand  to 
be  caught  between  the  joint  plates  and  the  head  or  flange  of  the  rail.  The 
treatment  of  the  copper  in  the  production  of  round  annealed  wires  toughens 
ihe  metal  advantageously.  In  these  respects,  round-wire  strands  are  superior 
loflat-wire  conductors.  In  many  of  the  flexible  Crown  Bonds,  the  wires  are 
twisted  into  a  hollow  strand.  This  construction  renders  the  bonds  extremely 
pliible  and  prevents  injury  to  the  individual  wires  or  the  whole  strand  by 
pressure  from  the  joint  plates. 


Crown  Flexible  Rail  Bond 


n  ol  Rail  Bond  Illustrated  Above 
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Copper  Rail  Bonds. — Continued 
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Standard  Dimensions  of  Crown  Rail  Bonds. — Continued 
Equivalents  in  Millimeters  of  the  Dimensions  in  the  Tables  on  page  372.) 


Bond  Terminals 


Outside 

Diameter  B 

of  Stud 

Solid  Stud  Terminals 

Tubular  Stud  Terminals 

iize  of  Bond 

Length  of 

Stud  under 

Head.  D 

Thickness  of 

Crown  or 

Head.  C 

Length  of 

Stud  under 

Head.  D 

Thickness  of 
Crown  or 
Head.C 

Diameter  of 

Hole 

Through 

Stud.G 

1/0 

2/0 

3/0 

4/0 
W.OOO  C.  M. 
)0.000  C.  M. 

m/m 
12.70 
^15.88 
.'*^19.05 
22.23 
25.40 
25.40 

m/m 
19.05 
19.05 
19.05 
19.05 
19.05 
19.05 

m/m 
6.35 
7.14 
7.94 
7.94 
9.55 
9.53 

m/m 

14.29 

14.29. 

14.29 

14.29 

15.88 

15.88 

m/m 
6.35 
7.14 
7.94 
7.94 
9.53 
9.53 

m/m 

5.08 

7.14 

8.73 

10.32 

14.29 

14.29 

Bond  Conductors 
Duplex  Parallel  Bonds 


Dis- 

Unbalanced Bonds 

Balanced  Bonds 

tance 

Be- 
tween 

Smaller  Strand 

Larger  Strand 

No. 

ze  of  Bond 

Con- 
duc- 

of 
Wires 

Diam. 
of 

Capa- 

city of 

tors 

No. 

Diam. 

Capa- 

No. 

Diam. 

Capa- 

in 

Each 

Each 

A 

Wires 

Strand 

city 

Wires 

Strand 

city 

Each 
Strand 

Strand 

Strand 

m/m 

m/m 

m/m» 

m/m 

m/m' 

m/m 

m/m* 

1/0 

19.05 

■   •  . 

•  ■  •  •       • 

■   •   ■ 

19 

7.11 

26.86 

2/0 

22.23 

19 

7.ii 

.  25.34 

37 

9.14 

43.58 

37 

8.13 

33.95 

3/0 

22.23 

37 

8.13 

32.94 

61 

10.16 

53.20 

37 

9.14 

43.58 

4/0 

22.23 

37 

9.14 

44.59 

61 

11.18 

63.34 

61 

10.16 

53.71 

90.000  CM. 

22.23 

61 

11.18 

63.34 

91 

12.95 

88.68 

91 

11.94 

76.00 

DO.0OO  CM. 

25.40 

127 

14.22 

106.41 

127 

16.51 

146.95 

127 

15.49 

126.67 
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/  SOLID  WROUGHT  STEEL  WHEELS 

I  (Manxtfactured  by  Carnegie  Steel  Company) 

'  We  furnish  Solid  Wrought  Steel  Wheels  for  Steam  Railway  Service, 
Electrified  Steam  Railway  Service,  and  Electric  Railway  Service,  and  for  Mine 
Locomotives  and  Industrial  and  Mining  Cars;  also  a  large  variety  of  Wrought 
Steel  Circular  Sections,  such  as  Gear  Blanks,  Crane  Track  Wheel  Blanks, 
Automobile  Fly  Wheel  Blanks,  Turbine  Disk  Blanks,  Locomotive  Piston 
Blanks,  Pipe  Flange  Blanks,  Shaft  Coupling  Blanks,  etc.,  etc.,  full  particulars 
of  which,  with  drawings  of  the  standard  sections  and  contours,  tables  showing 
the  actual  diameters  and  circumferences  corresponding  to  the  "tape  sizes,'' 
and  other  valuable  information,  are  given  in  a  special  pamphlet,  entitled 
"Wrought  Steel  Circular  Sections,"  which  will  be  furnished  on  request. 

On  pages  379,  380,  382,  384  and  385  of  this  Catalogue  are  given  the  dimen- 
sions of  standard  Wheels  for  Steam  Railway  Service,  Motor  Car  Wheels  for 
Electrified  Steam  Railway  Service,  and  Wheels  for  Electric  Railway  Service. 
On  pages  388  to  400  will  be  found  the  standard  specifications  to  which  they 
■^manufactured. 

Wkussary   Information,    Inquiries    and    orders   should    be   specific,    and 
llBcularly  as  regards: — 

1.  Number  of  Pieces. 

2.  Drawing  Number. 

3.  Rough  Bore. 

4.  Specifications  for  Quality  and  Tolerances. 

5.  Point  of  Delivery. 
Where  inquiries  cover  sections  not  shown  in  this  Catalogue  or  in  the  special 

pamphlet  "Wrought  Steel  Circular  Sections,"  a  drawing  showing  exactly  what  is 
required  and  the  service  for  which  it  is  intended  should  accompany  the  inquiry. 
Full  and  complete  information  is  essential  to  the  intelligent  answering  of 
inquiries  and  execution  of  orders  to  the  satisfaction  of  users. 

DETAILS  OF  MANUFACTURE 

Weights,  Owing  to  the  special  character  of  the  forging  and  rolling  processes 
and  to  variations  in  bore,  the  weights  of  wheels  are  not  given  in  the  tables 
which  follow.  It  is  only  guaranteed  that,  where  maximum  weights  are  stated 
in  specific  quotations,  such  weights  will  not  be  exceeded. 

Finish.  Wherever  practicable,  steam  and  electric  railway  wheels  are  rolled 
to  a  finish,  and  are  machined  on  rims  only  when  necessary  to  bring  them  within 
the  permissible  variations  in  dimensions,  or  to  remove  slight  surface  imper- 
fections. 

Where  surface^  are  to  be  finish- machined  by  the  user,  sufficient  excess 
niaterial  beyond  the  finished  dimensions  will  be  allowed  by  the  makers.  The 
illustrations  in  the  pamphlet  and  this  Catalogue  show  finished  d\n\etv&\otv&. 
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SouD  Wrought  Stbbu  Wheels. — Continued 
STANDARD  WHEELS  FOR  STEAM  RAILWAY  SERVICE 
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Solid  Wrought  Steel  Wheels. — Continued 


Standard  Wheels  for  Steam  Rah- way  Service. — Continued 
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Diameter. 
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No. 

Ins. 

m/m 

Rim 


Width, 
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m/m 


Thickness, 
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Ins. 
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Ins. 
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Hub 
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Ins. 
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Projection,  o 
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PASSENGER  TRAIN  CAR  WHEELS 


S-1262 

36 

915 

5H 

140 

2H 

63.5 

11 

280 

7^ 

191 

n  lA 

30.2 

0  3A 
0  2A 
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6U 

FREIGHT  CAR  WHEELS 
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2H 
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11 
10 


280 
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178 
178 
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o  3 
o  2 
o  2A 


IS 


6L1 
61.1 


For  drawings  of  the  above  standard  sections,  and  other  information,  see  pamphlet  "Wrought 
Steel  Circular  Sections"  which  will  be  furnished  on  request. 
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33'  FREIGHT  CAR  WHEEL 
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STANDARD  WHEELS  FOR  ELECTRIFIED 
STEAM  RAILWAY  SERVICE 
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MOTOR  CAR  WHEELS 


Steel  Circular  Sections' 
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SoLTD  Wrought  Steel  Wheels. — Continued 

WHEELS  FOR  ELECTRIC  RAILWAY  SERVICE 

Electric  Railway  Wheels  are  classified  as  to  service  and  appear  in  the  tables 
and  pamphlet  in  order  as  follows: 

1.  Standard  Wheels  for  Electric  Railway  Service. 

a.  Wheels  for  City  Service. 

b.  Wheels  for  Suburban  and  Inter  urban  Service. 

The  standard  wheels  for  city  service  are  made  to  standard  contours  as 
adopted  after  conferences  with  operating  officials  of  electric  railway  lines  and 
as  evidenced  by  greatest  demand.  The  standard  wheels  for  suburban  and 
interurban  service  are  made  to  1907  standard  contours  of  the  American  Electric 
Railway  Association. 

2.  Special  Wheels  for  Electric  Railway  Service. 

a.  Wheels  for  City  Service. 

b.  Wheels  for  Suburban  and  Interurban  Service. 

While  it  is  desirable,  in  the  interests  of  economy  and  prompt  deliveries,  that 
electric  railway  lines  should  use  the  standard  wheels  for  electric  railway  service, 
Carnegie  Steel  Company  has  equipment  for  the  special  wheels  for  electric 
service  (Group  2)  and  is  prepared  to  consider  inquiries  for  them  in  case  operat- 
ing conditions  make  the  use  of  the  standard  wheels  (Group  1)  impracticable. 

Specifications,  Wheels  for  all  these  classes  of  service  will  be  furnished  in 
accordance  with  American  Society  for  Testing  Materials  Standard  Specifica- 
tions for  Solid  Wrought  Carbon  Steel  Wheels  for  Electric  Railway  Service, 
A-25-16  (see  pages  394  to  400  of  this  Catalogue). 

Contour  of  Tread  and  Flange,  In  the  special  pamphlet  "Wrought  Steel  Circu- 
lar Sections"  are  shown  two  standard  contours  of  the  American  Electric  Rail- 
way Association : 

1907  A.  E.  R.  A.  Standard  4 A"  rim  width 
1907A.  E.  R.A.         "        4^"    " 

as  also  the  standard  mounting  practice  with  respect  to  allowance  between  the 
track  gauge  and  the  wheel  gauge.  The  pamphlet  also  shows  the  contours  and 
similar  data  for  standard  wheels  for  city  service,  adopted  after  conferences 
with  operating  officials  of  electric  railway  lines  and  as  evidenced  by  greatest 
demand: 

1919  Standard  for  City  Service,  3J^  in.  rim  width,  ^  in.  flange  height. 

1919  Standard  for  City  Service,  3}4  in.  rim  width,  ^i  in.  flange  height. 

1919  Standard  for  City  Service,  3%  in.  rim  width,  %  in.  flange  height. 

1919  Standard  for  City  Service,  3%  in.  rim  width,  ^  in.  flange  height. 
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S4(%j|¥^  Wrought  Steel  Wheels. — Continued 

^xFANUARD  WHEELS  FOR  ELECTRIC  SERVICE 
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WS^^i^  >*A\vA^  ^4  '  A*^^Ji>^  He*^*;:  .-jts  he-  :::r=2siw^  ^$*,  if  specified. 

*\v  c*oe;.-i;.*jt:i.\;',  *v:  :he  ^x^xr  :i>C';r,  :5Cvw:r;3:  ^ir^e-rsaon?  of  Rim  and  Hub. 

:\^L  ^i%-.:%^  ,^  Tr.f   itv^x-t-  >cjtr>J*i:'i  5»ec^3C>o$^  xad  ctiwr  intormatioo,  see 
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STANDARD  WHEELS  FOR  ELECTRIC  SERVICE.— CwKnwd 
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WHEELS  FOR  SUBURBAN  AND  INTERURBAN  SERVICE 
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Wheels  having  2iJ'  projection  o,  can  be  furnished  IH'i  if  specified. 
Wheels  having  3J-^'  projection  o,  can  be  furnished  2J^',  If  specified. 
Wheels  having  3Ji'  projeclion  o,  can  be  furnished  VA,',  if  specified. 
For  dimensions  of  Flange  and  width  of  Tread,  see  opposite  page. 
For  drawings  of  the  above  standard  sections,  and  other  information,  i 
amphlet  "Wrought  Steel  Circular  Sections, "which  will  befurnishedonreque 
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Solid  Wrought  Steel  Wheels. — Continued 
MINE  LOCOMOTIVE  WHEELS 

In  a  mine  locomotive,  tractive  effect  is  the  relation  between  the  dead  weight 
of  the  locomotive  and  the  amount  of  pull  exerted  at  the  drawbar  in  the  hauling 
of  loads. 

It  is  well  established  that  the  tractive  effect  of  a  steel  wheel  on  a  steel 
rail  is  25  per  cent,  greater  than  that  of  the  cast  chilled  wheel  on  the  same  rail 
(see  Peele,  Mining  Engineers*  Handbook,  1918,  page  1143).  In  consequence, 
to  pull  the  same  load  a  locomotive  with  solid  steel  wheels  needs  to  weigh  but 
80  per  cent,  as  much  as  the  locomotive  with  cast  chilled  wheels.  This  tractive 
superiority  of  the  steel  wheel  over  the  cast  chilled  wheel  increases  with 
the  grade  of  the  roadway. 

It  is  extremely  desirable  in  the  interest  of  the  locomotive  builder  and  loco- 
motive user  that  the  number  of  types  in  mine  locomotive  wheels  be  reduced  so 
as  to  permit  the  widest  possible  standardization.  The  sizes  and  profiles  shown 
in  the  pamphlet  "Wrought  Steel  Circular  Sections"  have  been  selected  after  a 
careful  investigation  so  as  to  meet  a  very  wide  range  of  requirements.  It  is 
believed  that  by  slight  modifications  these  types  will  fit  locomotives  in  use  and 
that  their  adoption  as  standards  will  materially  conduce  to  simplification  of 
mine  locomotive  practice. 

Any  modification  in  the  designs  shown  which  cannot  be  obtained  by  a  reason- 
able amount  of  machine  work  will  require  the  preparation  of  new  equipment. 

Specifications.  Wheels  for  mine  locomotives  will  be  furnished  in  accordance 
with  American  Society  for  Testing  Materials  Standard  Specifications  for  Solid 
Wrought  Carbon  Steel  Wheels  for  Steam  Railway  Service — A-57-16  (see  page 
388  to  393  of  this  Catalogue)  with  projections  of  hub  subject  to  locomotive 
truck  wheel  tolerances. 

INDUSTRIAL  AND  MINE  CAR  WHEELS 

The  wrought  steel  wheel  has  distinct  advantages  for  industrial  purposes,  par- 
ticularly under  heavy  loading  conditions  in  yards  around  mills,  blast  furnaces, 
etc.,  where  there  are  unavoidable  accumulations  of  grit  and  dirt.  It  has  also 
like  advantages  for  use  under  hot  metal  ladles,  ingot  cars  and  like  conveyances 
of  metal  in  heated  condition  liable  to  splash. 

Owing  to  the  great  variety  of  uses  a  large  degree  of  standardization  is  not 
practicable.  The  drawings  in  the  pamphlet  "Wrought  Steel  Circular  Sections" 
show  sizes  for  which  Carnegie  Steel  Company  has  equipment  in  hand  and 
which  experience  indicates  to  be  most  suitable  for  ordinary  purposes. 

Any  modification  in  the  designs  shown  which  cannot  be  obtained  by  a  reason- 
able amount  of  machine  work  will  require  the  preparation  of  new  equipment. 

Specifications.  Wheels  for  industrial  purposes  and  mine  cars  will  be  fur- 
nished in  accordance  with  Carnegie  Steel  Company  Standard  Specifications 
for  Solid  Wrought  Carbon  Steel  Wheels  for  Industrial  Purposes — July  1, 1919 — 
f^opy  of  which  will  be  furnished  on  request. 
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STANDARD  SPECIFICATIONS  FOR 
SOLID  WROUGHT  CARBON-STEEL  WHEELS  FOR 

STEAM  RAILWAY  SERVICE 

Serial  Dbsigxation:  A57-16 

Adofisd  1912,  Revised  1916,  bt  the 
Amekican  Society  foe  Testing  Materials, 


International  Association  for  Testing  Materials 


(For  the  Mecric 
on  Pa«»  13  to  2S.) 


tire 


AaafcTsr* 


chrea  in  tltesc  specificsdoas.  refer  to  the 

I.  MANXFACTURE 

1.  Tlie  steel  dtall  be  made  by  the  Open  Hearth  process. 

2.  A  sufficient  discard  shall  be  made  from  each  ingot 
secure  freedom  from  injurious  piping  and  undue  segregatioo.' 

IL  CHEMICAL  PROPERTIES  AND  TESTS 

3.  The  test  shall  conform  to  the  fcJloving  requirements 
as  to  chemical  composition: 


Not 
Xoto««r«LllS 
ai5— 0l35 


0l65— OlSS 

0l55— OJO 

Not  orerOuOS 

NbCoreraOS 

aiO— OJO 


4.  An  jinjih^  of  each  mdt  of  steel  shall  be  made  by  the 
nvuiufjictuner  to  determine  the  percentages  of  the  elements 
specified  in  Nation  3.  This  anah-sb  shall  be  made  from  a  test 
in^ot  taken  during  the  pouring  of  the  mdt.  The  chemical 
cv>R^(v%$ition  thus  determined,  to^iether  with  such  identi£>'ing 
rwxYds  as  ctviy  Se*  desired,  shall  Iw  ntported  to  the  purchaser 
or  hb  ne'poc:semjktc>'^«  and  shilT  cxnform  to  the  requirements 
sy««!v^£<d  in  Sectioti  o. 

5.  Aq  jLruI>^  nviy  Sf  rside  by  the  purchaser  from  a 
m  r^ee  I  rv'^vr^wiea:  ir^  ejfcv^h  :nel: .  The  chenucal  composition  thus 
o^rc^-rir.irs^Ni  shjil;  vvct:\xr:i  :>>  :he  re<;uirefifeents  specined  in  Sec- 
:x>c  .^.  A  sa:r,vic  :v4ji>  Sr  i^kec  from  any  one  point  in  the 
"fSLi:*:  V*  ;>fcv>  s^:v,;^^  r.vi\  Sf  lakien.  in  which  case  the>*  shall 
Sr  or,  rjtiu  j^:  rx^-:  Ji::;ivos  :o  ejkcit  other.  Samples  shall  not 
Sf^  :jl'-(.>:c  ;r.  so^h  Ji  m-^x  jls  :o'  inrpxir  :he  useluhftess  of  the  wheel. 
I>C  :"i*>  :oc  ArjiA^fis  >>-aU  Sf  :jLkit&  by  taring  entirely  through 
:*^  <;i"..^v^  ;vjirjk*V\  :x^  :Sr  xvss  o«  che  wheel:    thc\-  shall  be 
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Specifications  for  Wheels  for  Steam  Service. — Continued 


Ekan  and  free  from  scale,  oil  and  other  foreign  substances. 
M  drillings  from  any  one  wheel  shall  be  thoroughly  mixed 
together. 

III.  MATING 

6.  The  wheels  shall  be  mated*  as  to  tape  sizes  and  shipped 

10  pairs. 


IV.  PERMISSIBLE  VARIATIONS  IN  DIMENSIONS 

(See  Pages  392  and  393) 
7.  The  wheels  shall  conform  to  the  dimensions  specified 
[within  the  following  permissible  variations: 

Flange 

(a)  Height  of  Flange,  The  height  of  flange  shall  not  be 
less,  but  may  be  J^  inch  more  than  that  specified. 

(6)  Thickness  of  Flange,  The  thickness  of  flange  shall 
not  vary  more  than  -^  inch  from  that  specifiied. 

(c)  Radius  of  Throat,  The  radius  of  throat  shall  not 
vaiy  more  than  ^  inch  from  that  specified. 

Rim 

(d)  Thickness  of  Rim,  The  rim  may  vary  in  thickness, 
but  the  variation  less  than  that  specified  shall  not  exceed  -^ 
inch.  The  thickness  of  rim  shall  be  measured  from  the  inner 
edge  of  the  rim  to  a  base  line  drawn  from  the  intersection  of  the 
throat  radius  and  the  tread,  parallel  to  the  axis  of  the  wheel. 

(e)  Width  of  Rim,  The  width  of  rim  shall  not  vary 
more  than  }^  inch  from  that  specified. 

'(/)  Plane,  The  wheels  shall  be  gauged  with  a  ring 
gauge  placed  conceiltric  with  and  perpendicular  to  the  axis  of 
the  wheel.  For  all  points  on  the  back  face  of  the  rim  equidis- 
tant from  the  center,  the  variation  from  the  plane  of  the  gauge 
when  so  placed  shall  not  exceed  ^  inch. 

ig)  Rotundity.  The  tread  shall  be  gauged  with  a  ring 
gauge,  and  the  opening  between  the  tread  and  this  gauge  at 
any  point  shall  not  exceed  ^  inch. 

{h)  Block  Marks  on  Tread,     Block     marks    shall    not 

exceed  -h  ^^'^^  ^^  height. 

(t)  Tape  Sizes,  The  wheels  shall  not  vary  more  than 
9  tapes  over  nor  more  than  5  tapes  under  the  size  specified. 


Mating 


Permissible 
Variations 
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V.  FINISH 

8.  (a)  The  wheels  shall  be  free  from  injurious  defects  and      Finish 
all  have  a  workmanlike  finish. 

(b)  Wheels  shall  not  be  offered  for  ins[)ection  if  covered 
ith  paint,  rust,  or  any  other  substance  to  such  an  extent  as 
hide  defects. 

VI.  MARKING 

9.  (a)  The  name  or  brand  of  the  manufacturer,  date  and       Marking 
rial  number  shall  be  legibly  stamped  on  each  wheel  in  such 

way  that  the  wheel  may  be  readily  identified. 

(6)  The  tape  size  shall  be  legibly  marked  on  each  wheel. 

VII.  INSPECTION  AND  REJECTION 

10.  (a)  The  gauges  and  tapes  used  shall  be  based  on  Master      Inspection 
!ar  Builders'  standards. 

(6)  The  inspector  representing  the  purchaser  shall  have 
ree  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
:haser  is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  wheels  ordered, 
rhe  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  wheels  are  being 
furnished  in  accordance  with  these  specifications.  Tests  and 
inspection  at  the  place  of  manufacture  shall  be  made  prior  to 
shipment. 

•  (c)  The  purchaser  may  make  the  tests  to  govern  the 
acceptance  or  rejection  of  wheels  in  his  own  laboratory  or  else- 
where. Such  tests,  however,  shall  be  made  at  the  expense  of 
the  purchaser. 

(d)  All  tests  and  inspection  shall  be  so  conducted  as 
oot  to  interfere  unnecessarily  with  the  operation  of  the  works. 

11.  (a)  Unless  otherwise  specified,  any  rejection  based  on       Rejection 
tests  made  in  accordance  with  Section  10  (c)  shall  be  reported 
within  five  working  days  from  the  receipt  of  samples. 

(b)  Wheels  which  show  injurious  defects  while  being 
^hed  by  the  purchaser  will  be  rejected,  and  the  manufac- 
Urer  shall  be  notified. 

12.  Samples  tested  in  accordance  with  Section  10  (c),  which       Rehearing 
^present  rejected  wheels,  shall  be  preserved  for  two  weeks 
X>in  the  date  of  the  test  report.     In  case  of  dissatisfaction 
ith  the  results  of  the  tests,  the  manufacturer  may  make 
aim  for  a  nhearing  within  that  time. 
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Table  I. — Permissible  Variations  in  Dimensions  of  Wrought  Ste 

Wheels  for  Steam  Railway  Servicb. 


Dimensioiis 


Permiasible  Varia 
in  Dimenskni 


Over 


Un 


FLANGE 


(a)    Height. 


(6)  Thickness 

(c)  Radius  of  Throat. 


RIM 
(<f)  Thickness,  from  Inner  Edge  to  Intersection  of  Throat  and  Tread . . 

(«)  Width 

(/)  Maximum  Departure  <rf  any  Circle  on  Back  Face  from  Plane 

(f)  Ikf azimum  Departure  of  Tread  from  Rotundity 

(A)  Maximum  Height  of  Block  Marks  on  Tread 

fO  Tape  Sizes 

O")  Limit-of-Wear  Groove:  I 

1.  Maximum  Departure  from  Specified  Position ' 

2.  Minimum  Distance  from  Inner  Edge  (^  Rim 

PLATE 
(*)  Thickness.  Variation  for  each  H  hi,  of  thickness 

HUB 
(0   1.  Diameter 

2.  Minimum  Thickness  of  Wall,  for  Bore  7  in.  or  under.  . 

3.  Minimum  Thickness  of  Wall,  for  Bore  over  7  in 

4.  Maximum  \'ariation  in  Thickness  of  Wall  in  any  One  \M»eel .  . 

\m)  Length   

\n\  I>epression  below  Front  Face  of  Rim 

\fi^  Projection  beyond  Back  Face  of  Rim 

BORE 

vlf  nv>t  specined.  Rough  Bore  shall  be  ^4  in.  less  than  Finished  Bore^ 

yt^   Diameter  of  Rough  Bore 


vC^   Maximum  E>epth  of  BLuk  Spots  in  Rough  Bore  within  2  in.  of  End 
of  Bore ....  

.f"^   Maximum  FTocentriciiy  of  Roush  Bore  in  Relation  to  Tread 


A  in. 
A  in. 


Hin. 


Ai 

Ai 

Ai 

Hi 


A  in. 

A  in. 

Ain. 

9  I         5 

Hin. 
K.in. 


Limit 
!   byW 
I  Thick] 
1  M  in. 

1?8  in. 


?8  in. 


>»  in. 

Hin. 
>8  in. 


A  in. 


0 
0 


!<  ii 


A  in. 
A  in- 


NoiE- — The  loiter  us^xi  foi  each  viimension  in  this  table  and  in  Fig.  1  is  the  same  as  th 
the  jrarag raph  of  S<vtk»n  '  c\>venng  that  dimension. 
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■The  tttta  uitd  tcr 
Ms  figure  ami  in  1 
that  t^  lilt  paratrat 


'Diattam  showing  points  at  wbich  the  dimensions  coveted  by  the 
For  the  permimble  varhtiona  in  these  dimenBlonn  see  Tab\e  1  oi 
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STANDARD  SPECIFICATIONS  FOR 

SOLID  WROUGHT  CARBON-STEEL  WHEELS  FOR 

ELECTRIC  RAILWAY  SERVICE 

Serial  Designation:  A25-16 

Adopted  1913,  Revised  1916,  by  the 

American  Society  for  Testing  Materials 

Affiliated  with  the 

International  Association  for  Testing  Materials 

(For  the  Metric  equivalents  of  the  dimensions  given  in  these  specifications,  refer  to  the 
on  Pages  13  to  28.) 


Classes 


Basis  of 
Purchase 


1.  These  specifications  cover  two  classes  of  wheek,  at 
follows: 

Class  A :  Wheels  furnished  rough-bored  with  hub  faced  on 
both  sides,  and  other  surfaces  as  rolled  or  forged. 

Class  B:  Wheels  furnished  rough-bored  with  hubs  faced 
on  both  sides,  and  front  face  of  rim,  tread,  flange,  and  back 
face  of  rim  machined. 

2.  The  class  of  wheel  to  be  furnished  shall  be  agreed  upon 
by  the  manufacturer  and  the  purchaser.  Wheels  ordered  to 
Class  A  may  be  machined  if  necessary,  but  the  permissible 
variations  from  the  dimensions  specified  shall  remain  those 
given  in  Section  9  for  Class  A. 


Process 
Discard 


Chemical 
Composition 


Liivlle  .\ualysc5 


I.  MANUFACTURE 

3.  The  steel  shall  be  made  by  the  Open  Hearth  process. 

4.  A  sufficient  discard  shall  be  made  from  each  ingot  to 
secure  freedom  from  injurious  piping  and  undue  s^[regation. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

5.  The  steel  shall  conform  to  the  following  requirements  as 
to  chemical  composition: 


Carbon,  per  cent .  .  . . 
Manganese,  per  cent . 
Phosphorus,  per  cent 
Sulphur,  per  cent ... 
Silicon,  per  cent .  . 


Add 

0.60—0.80 

0.55—0.80 

Not  over  0.05 

Not  over  0.05 

0.15—0.35 


Basic 

0.65—0.85 

0.55—0.80 

Not  over  0.05 

Not  over  0.05 

0.10—0.30 


0.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
manufacturer  to  determine  the  percentages  of  the  elements 
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edfied  in  Section  5.  This  analysis  shall  be  made  from  a  test 
got  taken  during  the  pouring  of  the  melt.  The  chemical 
imposition  thus  determined,  together  with  such  identifying 
cords  as  may  be  desired,  shall  be  reported  to  the  purchaser 
'  his  representative,  and  shall  conform  to  the  requirements 
)ecified  in  Section  5. 

7.  An  analysis  may  be  made  by  the  purchaser  from  a 
'heel  representing  each  melt.  The  chemical  composition 
bus  determined  shall  conform  to  the  requirements  specified  in 
lection  5.  A  sample  may  be  taken  from  any  one  point  in  the 
>late;  or  two  samples  may  be  taken,  in  which  case  they  shall 
)e  on  radii  at  right  angles  to  each  other.  Samples  shall  not  be 
aken  in  such  a  way  as  to  impair  the  usefulness  of  the  wheel. 
Drillings  for  analysis  shall  be  taken  by  boring  entirely  through 
the  sample  parallel  to  the  axis  of  the  wheel;  they  shall  be 
dean  and  free  from  scale,  oil  and  other  foreign  substances. 
All  drillings  from  any  one  wheel  shall  be  thoroughly  mixed 
together. 


Check 
Analyses 


III.  MATING 

8,  The  wheels  shall  be  mated  as  to  tape  sizes  and  shipped 
"Q  pairs. 


Mating 


rV.  PERMISSIBLE  VARIATIONS  IN  DIMENSIONS 

(See  pages  399  and  400) 

9.  The  wheeb  shall  conform  to  the  dimensions  specified 
^thin  the  following  permissible  variations: 


Permissible 
Variations 


Flange 

(a)  Height  of  Flange.  The  height  of  flange  shall  not 
iry  from  that  specified  more  than  j^  inch  for  Class  A  or  ^ 
ich  for  Class  B  wheels. 

(b)  Thickness  of  Flange,  The  thickness  of  flange  shall 
)t  vary  from  that  specified  more  than  ^  inch  for  Class  A  or 

inch  for  Class  B  wheels. 
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(c)  Radius  of  Throat.    The  radius  of  throat  shall  not 
vary  from  that  specified  more  than  ^  inch  for  Class  A  or 
inch  for  Class  B  wheels. 

Rim 

(d)  Thickness  of  Rim.    The  thickness  of  rim  shall 
vary  more  than  }^  inch  over  nor  more  than  H  ii^ch  under  t 
specified.    The  thickness  of  rim  shall  be  measured  from 
inner  edge  of  the  rim  to  a  base  line  drawn  from  the  interi 
of  the  throat  radius  and  the  tread,  parallel  to  the  axis  of 
wheel. 

(c)  Width  of  Rim.  The  width  of  rim  shall  not  vary 
from  that  specified  more  than  }/i  inch  for  Class  A  or  ^  inch 
for  Class  B  wheels. 

(/)  Plane.  The  wheels  shall  be  gauged  with  a  ring 
gauge  placed  concentric  with  and  perpendicular  to  the  axis  of 
the  wheel.  For  all  points  on  the  back  of  the  rim  equidistant 
from  the  center,  the  variation  from  the  plane  of  the  gauge  when 
so  placed  shall  not  exceed  A  inch  for  Class  A  or  ^  inch  for 
Class  B  wheels. 

(g)  Rotundity.  The  tread  shall  be  gauged  with  a  nog 
gauge,  and  the  opening  between  the  tread  and  this  gauge  at 
any  point  shall  not  exceed  A  inch  for  Class  A  wheels  or  A 
inch  for  Class  B  wheels. 

(h)  Block  Marks  on  Tread.  Block  marks  shall  not  ex- 
ceed A  inch  in  height. 

(*)  Tape  Sizes.  Wheels  with  treads  under  3  inches  in 
width  shall  not  vary  more  than  6  tapes  over  nor  more  than 
4  tapes  under  the  size  sp)ecified.  Wheels  with  treads  3  in.  or 
over  in  width  shall  not  vary  more  than  9  tapes  over  nor  more 
than  5  tapes  under  the  size  specified. 

(j)  Limit-of-Wear  Groove.  When  a  limit-of-wear 
groove  is  specified,  its  location  shall  not  vary  more  than  A 
inch  from  that  specified. 

Plate 

{k)  Thickness  of  Plate.  The  plate  may  vary  in  thick- 
ness, but  the  variation  less  than  that  specified  shall  not  exceed 
^\  inch  for  each  }  s  inch  in  the  thickness  of  the  plate. 
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Hub 

(/)  Diameter  of  Hub.  The  diameter  of  hub  shall  not 
e  less,  but  may  be  ^  inch  more  than  that  specified.  The 
liickness  of  wall  of  the  finished  bored  hub  shall  not  be  less  than 
inch  at  any  point  for  bores  6  inches  or  under  in  diameter,  nor 
fissthan  1^  inches  for  bores  over  6  inches  in  diameter,  unless 
itherwise  specified.  The  thickness  of  wall  of  the  hub  shall 
lot  vary  more  than  ^  inch  at  any  two  points  on  the  same 
yheel. 

(m)  Length  of  Hub,  The  length  of  hub  shall  not  vary 
more  than  }4  inch  from  that  specified. 

(o) .  Projection  of  Hub.  The  projection  of  the  hub  be- 
yond the  back  face  of  the  rim  shall  not  vary  more  than  ^  inch 
from  that  specified. 

Bore 

(/>)  Diameter  of  Rough  Bore.  The  diameter  of  rough 
bore  shall  not  vary  more  than  ^  inch  over  nor  more  than  J^ 
inch  under  that  specified.  When  finished-bore  diameter  only 
is  specified,  the  rough-bore  diameter  shall  be  made  Ji  inch  less 
»^th  the  permissible  variations  specified  above. 

(q)  Black  Spots  in  Bore.  Black  spots  in  rough  bore 
i^thin  2  inches  of  either  face  of  the  hub  shall  not  exceed  ^ 
ich  in  depth. 

(r)  Eccentricity  of  Bore.  The  eccentricity  between  the 
'ead  at  its  center  line  and  the  rough  bore  shall  not  exceed 
i  inch. 

V.  FINISH 

10.  (a)  The  wheels  shall  be  free  from  injurious  defects  and       Finish 
lall  have  a  workmanlike  finish. 

(b)  Wheels  shall  not  be  offered  for  inspection  if  covered 
ith  paint,  rust  or  any  other  substance  to  such  an  extent  as 
hide  defects. 
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Marking 


VI.  MARKING 

11.  (a)  The  name  or  brand  of  the  manufacturer,  date 
serial  number,  shall  be  legibly  stamped  on  each  wheel  in  si 
a  way  that  the  wheel  may  be  readily  identified. 

(b)  The  tape  size  shall  be  legibly  marked  on  each  wh« 


Inspection 


Rejection 


Rehearing 


VII.  INSPECTION  AND  REJECTION 

12.  (a)  The  manufacturer  shall  provide  suitable  gauge! 
and  tapes,  which  shall  conform  to  the  contour  and  dimension 
specified. 

(6)  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  wheels  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  wheels  are  being 
furnished  in  accordance  with  these  specifications.  Tests  and 
inspection  at  the  place  of  manufacture  shall  be  made  prior  to 
shipment. 

(c)  The  purchaser  may  make  the  tests  to  govern  the 
acceptance  or  rejection  of  wheels  in  his  own  laboratory  or  else- 
where. Such  tests,  however,  shall  be  made  at  the  expense  of 
the  purchaser. 

(d)  All  tests  and  inspection  shall  be  so  conducted  as  not 
to  interfere  unnecessarily  with  the  operation  of  the  works. 

13.  (a)  Unless  otherwise  specified  any  rejection  based  on 
tests  made  in  accordance  with  Section  12  (c)  shall  be  reported 
^^'ithin  ten  working  days  from  receipt  of  samples. 

(b)  Wheels  which  show  injurious  defects  while  being 
finished  by  purchaser  will  be  rejected,  and  the  manufacturer 
shall  be  notified. 

14.  Samples  tested  in  accordance  with  Section  12(c),  which 
represent  rejected  wheels,  shall  be  preserved  for  one  month 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction 
with  the  results  of  the  tests,  the  manufacturer  may  make  claim 
for  a  rehearing  within  that  time. 
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Table  I. — Permissible  Variations  in  Dimensions  of  Wrought  Steel 

Wheels  for  Electric  Railway  Service 


■    DimeiiBions 


[a)  Height 

Qi)  Thickness 

(c)  Radius  of  Throat. 


FLANGE 


RIM 

(d)  Thickness,  from  Inner  Edge  to  Intersection  of  Throat 

and  Tread 

(e)  Width 

(/)  MazimumDepartureof  anyCircleonBackPace  from  Plane 

(l)  Maximum  Departure  of  Tread  from  Rotundity 

(A)  Maximum  Height  of  Block  Marks  on  Tread 

(0  Tape  Sizes: 

1.  For  Treads  under  3  in.  in  Width 

2.  For  Treads  3  in.  or  over  in  Width 

0*)  Limit-of-Wear    Groove:  Maximum    Departure    from 
Specified  Position 

PLATE 

%  Thickness,  Variation  for  each  H  in.  of  Thickness 


HUB 
W  1.  Diameter 

2.  Minimum  Thickness  of  Wall,  for  Bore  6  in.  or  under. . 

3.  Minimum  Thickness  of  Wall,  for  Bore  over  6  in 

4.  Maximum  Variation  in  Thickness  oi  Wall  in  any  One 
Wheel..: 

••»)  Length 

(o)  Projection  beyond  Back  Face  of  Rim 

BORE 

^f  not  specified.  Rough  Bore  shall  be  }i  in.  less  than  Finished 
Bore) 

P)  Diameter  of  Rough  Bore 


q)  Maximum  Depth  of  Black  Spots  in  Rough  Bore  within 
2  in.  of  End  of  Bore 

f)  Maximum  Eccentricity  of  Rough  Borein  Relation  toTread 


Permissible  Variations  in 
Dimensions 


Class  A 


Over 


A  in. 
A  in. 
A  in. 

Min. 
y%  in. 


Under 


A  in. 
A  in. 
A  in. 

Hin. 
Hin. 


A  in. 
A  in. 
A  in. 


6 
9 


4 
5 


A   in. 


%  in. 


Class  B 


A  in. 


0 


1  m. 

IK  in. 


^iin. 


Hin. 
A  in. 


Hin. 
A  in. 


A  in. 


y%  in. 


A  in. 
A  in. 


Over      Under 


A  in. 
A  in. 

A  in. 


A  in. 
A  in. 
A  in. 


M  in. 

A  in. 
A  in 
A  in. 
A  in. 


Hin. 
A  in. 


6 
9 


4 

5 


A  in. 


H  in. 


Ain- 


0 


1  in. 

l^in. 

H  in. 

I 

H  in.  I   H  in. 
A  in.  i    A  in. 


A  in. 


Hin. 


A  in. 
A  in. 


Note. — ^The  letter  used  for  each  dimension  in  this  table  and  in  Fig.  1  \s  tYve  aamt  gAX3Qa.\.Q\x}Ck!t 
vngnph  Section  9  ooveriag  that  dimension. 
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STEEL  AXLES  AND  SIMILAR  FORCINGS 


f  1 1  Manxjfactured  by  Carnegie  Steel  Company  and 

Illinois  Steel  Company 

/.  I    We  offer  Forged  Steel  Axles  for  all  kinds  of  Railway  Cars,  Engines  and 
/ 1  Tenders,  including  freight  and  passenger  Car  Axles,  Engine  Driving,  Trailing 
and  Truck  Axles,  Tender  Truck  Axles,  Motor  Axles  and  various  styles  of  mis- 
cellaneous axles. 

We  do  not  furnish  axles  finished  ready  for  the  wheels,  but  either  rough 
turned  on  journals  and  wheelseats  only,  or  rough  turned  all  over  with  the  neces- 
sary allowance  for  finishing  on  the  portions  requiring  it.  In  the  event  of  flaws 
or  defects  of  manufacture  developing  during  the  process  of  finishing  by  the 
purchasers,  our  responsibility  is  limited  to  replacing  or  allowing  the  value 
(calculated  at  the  net  price  at  which  they  were  invoiced  by  us)  of  axles  proved, 
after  due  investigation  by  ourselves,  to  have  flaws  or  defects  of  manufacture. 
We  accept  no  responsibility  for  consequential  damages  or  for  expenses  incurred 
in  connection  with  axles  having  flaws  or  defects. 

Sizes  and  shapes  other  than  those  shown  on  the  following  pages,  and  weigh- 
ing not  less  than  300  lbs.  (136  kilos)  each,  and  of  not  less  than  3J^  inches 
(89  m/m)  rough  turned  diameter  at  any  point  can  be  furnished  to  order  in 
quantities  of  not  less  than  200  axles  of  one  shape  and  size. 

Requests  for  quotations  should  be  accompanied  by  the  fullest  possible  in- 
formation as  to  the  buyer's  requirements,  which  should  include  the  following 
particulars: 

1.  Number  of  pieces. 

2.  Design  or  size.  If  one  of  our  standard  sizes,  state  the  Drawing  Number 
(see  tables  pages  405  and  406).  If  not  of  our  standard  sizes,  we  should  have 
full  dimensioned  drawings,  showing  all  sizes  (stating  whether  dimensions  are 
rough  or  finished)  and  giving  limits  of  weight  where  specified. 

3.  Specifications  for  quality.  If  not  to  one  of  the  standard  specifications 
printed  on  pages  407  to  419  of  this  catalogue,  full  specifications,  covering 
chemical  and  physical  requirements  and  tests,  should  be  furnished. 

4.  Workmanship. 

5.  Inspection.  We  should  be  advised  whose  inspection  will  govern,  as  in 
making  any  estimate  of  the  time  in  which  we  can  promise  delivery  we  must 
take  into  consideration  the  time  necessary  to  notify  the  inspector  and  to  enable 
him  to  reach  the  works  and  perform  the  inspection. 

6.  Point  to  which  delivery  is  to  be  made. 
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The  following  specifications  are  also  satisfactory  and  may  be  found  in  the 
amphlet  "Steel  Axles  and  Similar  Forgings"  which  will  be  furnished  on 
equest. 

A19-18.  Standard  Specifications  for  Quenched-and-Tempered  Carbon  Steel 
\xles,  Shafts,  and  other  Forgings  for  Locomotives  and  Cars. 

A20-16.  Standard  Specifications  for  Carbon  Steel  Forgings  for  Loco- 
motives. 

M.  C.  B, — Specifications  for  Steel  Axles,  for  Passenger  and  Freight  Equip- 
ment, adopted  by  the  Master  Car  Builders'  Association  in  1899  as  recommend- 
ed practice,  and  made  standard  in  1914,  and  revised  in  1916  and  1918. 

Special  Specifications, — Provided  the  requirements  are  satisfactory,  any 
specifications  other  than  the  above  will  be  accepted  and  should  be  submitted 
for  consideration. 

Alloy  Steels, — Axles  and  forgings  of  alloy  steel,  such  as  nickel  steel,  nickel- 
chrome  steel,  and  chrome-vanadium  steel,  can  be  made  either  according  to  our 
own  specifications  or  according  to  special  specifications,  if  satisfactory. 

HEAT  TREATMENT 

The  mills  are  equipped  to  furnish  axles  and  forgings,  annealed  or  quenched- 
and-tempered,  in  accordance  with  any  satisfactory  specification.  The 
Carnegie  Steel  Company's  experience  with  the  heat  treatment  of  steel  has  been 
extensive,  not  only  in  connection  with  the  manufacture  of  axles,  but  of  other 
steel  products  also,  and  the  mill  practice  now  followed  in  their  special  heat- 
treating  plant  is  founded  upon  this  experience  as  well  as  upon  theory.  The 
heat-treating  equipment  is  modern  and  scientific  in  all  details  and  the  work  is 
personally  supervised  by  experienced  metallurgists.  The  best  of  facilities  for 
accurate  testing  are  provided  and  every  precaution  is  taken  to  insure  the  actual 
meeting  of  the  requirements  of  the  specification  in  the  finished  product. 

WORKMANSHIP 

Turning, — Untreated  and  annealed  axles  may  be  furnished  "smooth- 
forged  only,"  "rough-turned  on  journals  and  wheel  seats,"  or  "rough-turned  all 
3ver,"  at  customer's  option.  Quenched-and-tempered  axles  will  only  be 
furnished  "rough-turned  all  over." 
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II 


i 


Untreated  and  annealed  forgings  are  furnished  "smooth-forged  only" 
rough-turned  all  over,"  at  customer's  option,  while  quenched-and-tempercdj 
forgings  will  only  be  furnished  "rough-turned  all  over." 

Cutting^  Centering  and  Straightening, — All  axles  are  centered  with  60-d< 
centers  and  lathe-cut  to  length  with  a  variation  of  y%  inch  (3.175  m/m)  over- 
to  nothing  under  the  length  specified.     If  necessary,  they  are  straightened  on 
gag  press  before  cutting  off  or  centering,  and  require  no  further  straightening, 
cutting  off,  or  centering  before  finishing. 

Boring, — Many  specifications,  especially  those  for  quenched-and-tempered 
axles,  require  that  the  larger  sizes  shall  be  bored  longitudinally  through  the 
center,  the  American  Society  for  Testing  Materials,  Specification  A  19-18, 
specifying  that  all  forgings  over  7  inches  (177.80  m/m)  in  diameter  shall  best> 
bored  before  quenching.  We  are  equipped  to  furnish  axles  and  forgings  with 
either  a  2-inch  (50.80  m/m)  or  3-inch  (76.20  m/m)  bore. 

Special  Workmanship, — ^Special  workmanship  other  than  indicated  above 
may  be  submitted  for  consideration. 

MARKING 

Unless  otherwise  specified,  all  axles  are  stamped  with  maker's  name,  heat 
number,  and  date  of  manufacture.  Special  marking,  to  conform  to  a  particular 
specification,  is  frequently  done,  but  such  special  marking  should  be  submitted 
for  consideration  and  approval  before  orders  are  placed. 

For  further  particulars,  see  special  pamphlet  "Steel  Axles  and  Similar  Forg- 
ings" which  will  be  furnished  on  request. 
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Master  Car  Builders'  Association  Standard  Axles 


Drawing 
No. 

Guaranteed  Weight 

Journals 

Center 

Smooth 

Forged 

Only 

Rough  Turned 
Journals  and 
Wheel  Seats 

Rough  Turned 
All  Over 

Ins. 

m/m 

Ins. 

m/m 

Lbs. 

Kilos 

Lbs. 

Kilos 

Lbs. 

KUos 

\ 
B 

C 
D 
E 

H-2500 
H-2501 
H-2502 
H-2503 
H-2504 

3«x  7 
4HX  8 
5x9 
5^x10 
6    xll 

95x178 
108x203 
127x229 
140x254 
152x279 

108 
121 
137 
149 
164 

470 
579 
754 
922 
1115 

214 
263 
342 
419 
506 

452 
552 
734 
849 
1032 

205 
251 
333 
385 
469 

414 
519 
689 
825 
1002 

188 
236 
313 
375 
455 

ixle  "A"  is  designed  to  carry  7500  pounds  (3402  kilos)  on  each  journal,  or 
)00  pounds  (6804  kilos)  per  axle. 

^e  "B"  designed  to  carry  11,000  pounds  (4990  kilos)  on  each  journal,  or 
)00  pounds  (9979  kilos)  per  axle. 

bde  "C"  is  designed  to  carry  15,500  pounds  (7031  kilos)  on  each  journal,  or 
)00  pounds  (14,061  kilos)  per  axle. 

Lxle  "D"  is  designed  to  carry  19,000  pounds  (8618  kilos)  on  each  journal,  or 
KX)  pounds  (17,237  kilos)  per  axle. 

ixle  "E"  is  designed  to  carry  25,000  pounds  (11,340  kilos)  on  each  journal,  or 
)00  pounds  (22,680  kilos)  per  axle. 


Axle  "D,"  Drawing  No.  H-2503,  5^'  x  10'  (140  m/m  x  254  m/m), 
M.  C.  B.  AND  A.  R.  M.  M.  Standard,  Capacity  38,000  Pounds 


iL 


M 


"T" 


■r^ 


I       I 


I 


-1_ 


'jr 


.....  --fi-s* «i».tf'-u.  -- 


7-4i' 


—  z^'. J:_74f'_^rl..,o'_-^ 


imensions  show  finished  sizes.     Ends  are  lathe-cut  and  centered  with 
renters. 

>r  drawings  and  details  of  other  standard  sizes,  see  special  pamphlet  "Steel 
IS  and  Similar  Forgings." 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

STANDARD  SPECinCATIONS  FOR 
CARBON-STEEL  CAR  AND  TENDER  AXLES 

Serial  Designation  A21-18 


Adopted  1901;  Revis|:d,  1905,  1913,  1914,  1918 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
Id  the  tables  on  pages  13  to  28.) 


1.  These  specifications  cover  axles  up  to  and  including 
*fco8e  6}i  inches  in  diameter  at  the  center.  Axles  over 
^H  inches  in  diameter  at  the  center  shall  not  be  subject  to  the 
^test,  but  may  be  purchased  under  the  Standard  Specifica- 
^  for  Carbon-Steel  and  Alloy-Steel  Forgings  (Serial  Desig- 
nation: A  18)  of  the  American  Society  for  Testing  Materials. 


I.  MANUFACTURE 
2.  The  steel  shall  be  made  by  the  open-hearth  process. 


Material 
Covered 


Process 


n.  CHEMICAL  PROPERTIES  AND  TESTS 

3.  The  steel  shall  conform  to  the  following  requirements 
^  to  chemical  composition : 

Carbon 0.35-0.55  per  cent 

Manganese not  over  0.70    "      ** 

Phosphorus "      "    0.05    "     '* 

Sulphur "      "    0.06    "     " 

4.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
•Umufacturer  to  determine  the  percentages  of  the  elements 
Pecified  in  sec.  3.  This  analysis  shall  be  made  from  a  test 
^got  taken  during  the  pouring  of  the  melt.  The  chemical 
imposition  thus  determined  shall  be  reported  to  the  pur- 
baser  or  his  representative  and  shall  conform  to  the  require- 
ments specified  in  sec.  3. 

5.  An  analysis  may  be  made  by  the  purchaser  from  an  axle 
^presenting  each  melt.  The  chemical  composition  thus 
etermined  shall  conform  to  the  requirements  specified  in 
ec.  3.  Drillings  for  analysis  may  be  taken  from  the  axle  or 
rem  a  full-size  prolongation  of  the  same,  at  any  point  midway 
etween  the  center  and  surface. 


Chemical 
Composition 


Ladle 
Analyses 


Check  Analyses 
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A.  S.  T.  M.  Specifications  for  Carbon-Steel  Car  and 

Tender  Axles. — Continued 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

6.  (a)  The  test  axle  shall  be  so  placed  on  supports,  3  fb. 
apart,  that  the  tup  will  strike  it  midway  between  the  endLJ 
It  shall  stand  without  fracture  five  blows  from  a  tup  of  22I0| 
lbs.  falling  from  a  height  H,  such  that  H,  in  feet,  equals  tli» 
square  of  the  diameter  of  the  axle  at  the  center  in  inches* 
H  =  d*.  The  axle  shall  be  turned  through  180  degrees  after 
the  first  and  third  blows. 

(6)  The  permanent  set  produced  by  the  first  blow  shall 
not  exceed  that  |;iven  by  the  following  formulas,  in  which  L  =* 
length  of  axles,  m  inches  and  D  ^  diameter  of  axle  at  center, 
in  inches. 


For  axles  over  65  inches  in  length : 


(1) 


For  axles  65  inches  or  under  in  length : 

(fod—O^^^"'^ 


(2) 


(c)  The  Master  Car  Builders'  Association  and  the 
American  Railway  Master  Mechanics'  Association  have 
adopted  four  standard  sizes  of  axles,  the  requirements  for 
which,  based  on  the  above  formula  (1),  are  given  in  the  fol- 
lowing table: 


Size  of 

Journal, 

Inches 


4^^  X  8 
5x9 
5».>  X  10 
6      X  11 


Diameter  of 

Axle  at 

Center. 

Inches 


—  i- 


4»i 


Length  of 
Axle, 
Inches 


84^ 
86H 

88»-2 
90H 


Height  of 

Drop, 

Feet 


22H 
29 

34H 

41H 


Number 

of 

Blows 


5 
5 
5 
5 


Maximum 

Permanent 

Set. 

Inches 


7H 

5H 
4H 


{d)  The  maximum  permanent  set  is  the  difference 
between  the  distance  from  a  straight  edge  to  the  middle  point 
of  the  axle,  measured  before  the  first  blow,  and  the  distance 
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Tender  AxLES,-^ConUniied 


measured  in  the  same  manner  after  the  blow.    The  straight 
edge  shall  rest  only  on  the  collars  or  the  ends  of  the  axle. 

{e)  The  temperature  of  the  test  axle  shall  be  between 
40^  and  120**  F. 

7.  The  anvil  of  the  drop-test  machine  shall  be  supported 
<m  12  springs,  shall  be  free  to  move  in  a  vertical  direction,  and 
shall  weigh  17,500  pounds.  The  radii  of  the  striking  face  of 
the  tup  and  of  the  supports  shall  be  5  inches. 

8.  One  drop-test  shall  be  made  from  each  melt.  Not  less 
than  30  axles  shall  be  offered  from  any  one  melt,  unless  other- 
wise agreed  upon  by  the  manufacturer  and  the  purchaser. 


IV.  WORKMANSHIP  AND  FINISH 

9.  The  axles  shall  conform  to  the  sizes  and  shapes  specified 
by  the  purchaser.  When  centered,  60-degree  centers  with 
clearance  drilled  for  points  shall  be  used. 

10.  The  axles  shall  be  free  from  injurious  defects  and  shall 
have  a  workmanlike  finish. 


V.  MARKING 

11.  Identification  marks  shall  be  legibly  stamped  on  each 
axle.^  The  purchaser  shall  indicate  the  location  of  such 
identification  marks. 


Drop-Test 
Machine 


Number  of 
Tests 


Workmanship 


Finish 


Marking 


VL  INSPECTION  AND  REJECTION 

12.  (a)  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  axles  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  axles  are  being 
furnished  in  accordance  with  these  specifications..  Tests  and 
inspection  at  the  place  of  manufacture  shall  be  made  prior  to 
shipment. 

(6)    The  purchaser  may  make  the  chemical  tests  to 
govern  the  acceptance  or  rejection  of  the  axles  in  his  own 


Inspection 
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AMERICAN  SOCIETY  FOR  TESTING  MATERIALS 

STANDARD  SPECIFICATIONS  FOR 
CARBON-STEEL  AND  ALLOY-STEEL  FORCINGS 

Serial  Designation  A 18- 18 
Adopted,  1901;  Revised,  1905,  1914,  1916,  1918 

for  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
he  tables  on  Pages  13  to  28.) 


1.  (a)  These  specifications  cover  the  various  classes  of 
•bon-steel  and  alloy-steel  forgings  now  commonly  used  and 
t  covered  by  other  existing  specifications  of  the  American 
ciety  for  Testing  Materials. 

(6)  The  purposes  for  which  these  classes  are  frequently 
ed  are  as  follows: 

Class  A ,  for  forgings  which  may  be  welded  or  case-hardened ; 

Class  Bf  for  mild  steel  forgings  for  structural  purposes,  for 
linor  ship  fittings,  etc.; 

Class  C,  for  mild  steel  forgings  for  structural  purposes,  for 
hips,  etc.; 

Classes  D,  £,  F,  G,  H  and  /,  for  various  machinery  forgings, 
:hoice  depending  upon  design  and  upon  the  stresses  and  ser- 
.^ices  to  be  imposed. 

Classes  K,  L  and  M,  for  various  machinery  forgings,  choice 
depending  upon  design  and  upon  the  stresses  and  services  to 
be  imposed,  and  upon  the  character  of  machining  ojjerations 
to  be  done. 

I.  MANUFACTURE 

2.  The  steel  may  be  made  by  the  Open  Hearth  or  any 
other  process  approved  by  the  purchaser. 

3.  A  sufificient  discard  shall  be  made  from  each  ingot  to 
secure  freedom  from  injurious  piping  and  undue  segregation. 

4.  The  manufacturer  and  the  purchaser  shall  agree  upon 
forgings  on  which  a  prolongation  for  test  purposes  shall  be 
provided. 


Classes 


Process 


Discard 


Prolongations 
for  Tests 
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Forcings. — Continued 


Boring 


Heat 
Treatment 


Chemical 
Composition 


5.  If  boring  is  specified,  the  diameter  of  the  hole  shall  be 
at  least  20  per  cent,  of  the  maximum  outside  diameter  or 
thickness  of  the  forging,  exclusi\'e  of  collars  and  flanges. 

6.  Heat  treatment,  if  required,  shall  consist  of  either 
annealing  or  quenching  and  tempering,  as  specified. 

(a)  For  annealing,  the  forgings  shall  be  allowed  to  be- 
come cold  after  fcnrging.  They  shall  then  be  uniformly  re- 
heated to  the  proper  temperature  to  refine  the  grain  (a  group 
thus  reheated  being  known  as  an  "annealing  charge"),  and 
allowed  to  cool  uniformly. 

(6)  For  quenching  and  tempering,  the  forgings  shall  be   i 
allowed  to  become  cold  after  forging.    They  shall  then  be  uni-   j 
formly  reheated  to  the  (MX>per  temperature  to  refine  the  grain 
(a  group  thus  reheated  being  known  as  a  "quenching  charge"), 
and  quenched  in  some  medium  under  substantially  uniform 
conditions  for  each  quenching  charge.     Finally,  they  shall  be 
uniformly  reheated  to  the  proper  temperature  for  tempering 
or  "drawing  back*'  (a  group  thus  reheated  being  knoi^Ti  as  a 
"tempering  charge' *)f  and  allowed  to  cool  uniformly. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

7.  (a)  The  steel  shall  conform  to  the  following  requifc- 
ments  as  to  chemical  comix>sition: 


Elements  Considered 


Class 
A 


Classes 

B.C.D.E. 

F.  G 


Classes 
H.I 


.  Classes]  Class 
KandL    M 


Manganese.  ^ 0.30— 0.55i0.40— 0.80(0.40— O.SOi 

Phosphorus.       f        '   Acid-       0.05       |      0.05      *      0.04 
Not  over.  O  »        •  Basic       0.05  0.05  0.04 


Sulphur.  Not  over, 
Nickel.  Not  under, 


I 


0.05 


0.05 


0.05 
3.00 


0.05 
0.04 
0.05 


0.04 
0.04 
0.05 


v^^  The  comjxvsition  of  alloy-steel,  other  than  phos- 
phorus and  sulphur,  to  be  used  in  forgings  of  classes  K,  L  and 
M.  shall  l>o  avn-etni  upon  by  the  nunufacturer  and  the  pur- 
chaser. 
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A.  S.  T.  M.  Spbcifications  for  Carbon-Steel  and  Alloy-Steel 

Forcings. — Continued 


8.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
nanufacturer  to  determine  the  percentages  of  carbon,  man- 
ganese and  the  elements  specified  in  Section  7.  This  analysis 
shall  be  made  from  a  test  ingot  taken  during  the  pouring  of 
the  melt.  The  chemical  composition  thus  determined  shall 
be  reported  to  the  purchaser  or  his  representative  and  shall 
conform  to  the  requirements  specified  in  Section  7. 

9.  An  analysis  may  be  made  by  the  purchaser  from  a 
forging  representing  each  melt.  The  chemical  composition 
thus  determined  shall  conform  to  the  requirements  specified 
m  Section  7.  Drillings  for  analysis  may  be  taken  from  the 
forging  or  from  a  full-siae  prolongation  of  the  same,  at  any 
point  midway  between  the  center  and  surface  of  solid  forgings, 
and  at  any  point  midway  between  the  inner  and  outer  surfaces 
of  the  wall  of  bored  forgings;  or  turnings  may  be  taken  from  a 
test  specimen. 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

10.  (a)  The  forgings  shall  conform  to  the  requirements  as 
to  tensile  properties  specified  in  Tables  I,  II  and  III. 

(6)  The  classification  by  size  of  the  forging  shall  be 
determined  by  the  specified  diameter  or  thickness  which 
governs  the  size  of  the  prolongation  from  which  the  test  speci- 
men is  taken. 

(c)  The  yield  point  shall  be  determined  by  the  drop  of 
the  beam  of  the  testing  machine. 

(d)  The  elastic  limit  called  for  by  these  specifications 
shall  be  determined  by  an  extensometer  reading  to  0.0002 
^nch.  The  extensometer  shall  be  attached  to  the  specimen 
St  the  gauge  marks  and  not  to  the  shoulders  of  the  speci- 
nien  nor  to  any  part  of  the  testing  machine.  When  the  speci- 
"len  is  in  place  and  the  extensometer  attached,  the  testing 
n^chine  shall  be  operated  so  as  to  increase  the  load  on  the 
specimen  at  a  uniform  rate.  The  observer  shall  watch  the 
elongation  of  the  specimen  as  shown  by  the  extensometer  and 
shall  note,  for  this  determination,  the  load  at  which  the  r^te 


Ladle  Analyses 


Check  Analyses 


Tension  Tests 
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Forcings. — Continued 


(a)  For  untreated  forgings,  one  tension  test  shall  be 
ade  from  each  melt. 

(b)  For  annealed  forgings,  one  tension  test  shall  be 
ade  from  each  annealing  charge.  If  more  than  one  melt  is 
presented  in  an  annealing  charge,  one  tension  test  shall  be 
ide  from  each  melt. 

(c)  For  quenched  and  tempered  forgings,  one  tension 
it  shall  be  made  from  each  tempering  charge.  If  more  than 
e  quenching  charge  is  represented  in  a  tempering  charge, 
e  tension  test  shall  be  made  from  each  quenching  charge, 
more  than  one  melt  is  represented  in  a  quenching  charge, 
e  tension  test  shall  be  made  from  each  melt. 

{d)  If  more  than  one  class  of  forgings  by  size  is  repre- 
ited  in  any  lot,  one  tension  test  from  a  forging  of  each  class 
size  shall  be  made  as  specified  in  Sections  10  and  11. 

(e)  If  any  test  specimen  shows  defective  machining  or 
velops  flaws,  it  may  be  discarded  and  another  specimen 
bstituted. 

(/)  If  the  percentage  of  elongation  of  any  tension  test 
%imen  is  less  than  that  specified  in  Section  10  (a)  and  any 
rt  of  the  fracture  is  more  than  ^  inch  from  the  center  of 
2  gauge  length,  as  indicated  by  scribe  scratches  marked  on 
e  specimen  before  testing,  a  retest  shall  be  allowed. 

13.  If  the  results  of  the  physical  tests  of  any  test  lot  of 
•gings  do  not  conform  to  the  requirements  specified,  the 
inufacturer  may  re-treat  such  lot  one  or  more  times,  and 
lests  shall  be  made  as  specified  in  Section  12. 

I  v.*  WORKMANSHIP  AND  FINISH 

14.  The  forgings  shall  conform  to  the  sizes  and  shapes 
ecified  by  the  purchaser.  When  centered,  60  degree  centers 
th  clearance  drilled  for  points  shall  be  used. 

15.  The  forgings  shall  be  free  from  injurious  defects  and 
ill  have  a  workmanlike  finish. 


1-- 


Retest  s 


Workmanship 


Finish 
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A.  S.  T.  M.  Specifications  for  Carbon-Steel  and  Alloy-Steel 

FoRGiUGS,— Continued 


Marking 


V.  MARKING 

16.  Identification  marks  shall  be  legibly  stamped  on  each 
forging  and  on  each  test  specimen.  The  purchaser  shall  indi- 
cate the  location  of  such  identification  marks. 


Inspection 


Rejection 


Rolicarinn 


VI.  INSPECTION  AND  REJECTION 

17.  (a)  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  forgings  ordered- 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  forgings  are  being 
furnished  in  accordance  with  these  specifications.  Tests  and 
inspection  at  the  place  of  manufacture  shall  be  made  prior  to 
shipment. 

(b)  The  purchaser  may  make  the  tests  to  govern  the 
acceptance  or  rejection  of  the  forgings  in  his  own  laboratory  or 
elsewhere.  Such  tests,  however,  shall  be  made  at  the  expense 
of  the  purchaser. 

(c)  Tests  and  inspection  shall  be  so  conducted  as  not  to 
interfere  unnecessarily  with  the  operation  of  the  works. 

18.  (o)  Unless  otherwise  specified,  any  rejection  based  on 
tests  made  in  accordance  with  Section  17  (b)  shall  be  reported 
within  five  working  days  from  the  receipt  of  samples. 

(6)  Forgings  which  show  injurious  defects  while  being 
finished  by  the  purchaser  will  be  rejected,  and  the  manufac- 
turer shall  be  notified. 

19.  Samples  tested  in  accordance  with  Section  17  (6),  which 
represent  rejected  forgings,  shall  be  preserved  for  two  weeks 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction 
with  the  results  of  the  tests,  the  manufacturer  mav  make 
claim  for  a  rehearing  within  that  time. 
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A.  S.  T.  M.  Specificatioxs  for  Carbox-Sieel  and  Allot-Stcel 

FoKdXGS. — CanUnued 
^  Table  II. — ^Texsile  Properties  (Classes  G,  H  and  I> 


Class 


SiZK 


Tensile  >    Elastic 
Scrength.!    Limit. 
Min..     \     Min.. 
Lbs.  per  .  Uie.  per 

Sq.  In.       Sq.  In. 


in 


2  "»-.  \Iin.. 
PtrCcnt. 


of 

Area,  Min., 
Per  Cent. 


Inverse 
Ratio 


Undet^ 


I 


Ini 
Ratio 


In. 


FoK  FosGixGS  Whose  Maximum  Outside  Diametek  oe  Thjckxbss  is  Not  Ovee  10  I 

WHE3C  SOUD.  AND  XOT  OVEE  20  INCHES  WhEK  BoBBD 

Up  to  4  in.  in  out-  \ 
sde  diameter  or 


thickness, 
max.  «aU.. 


2-in. 


90  000 


55  000 


G 

Ql.*ENCHED 
AXD 

Tesipebed 


Over  4  to  7  in.  in  , 
oatsade  diameter  ; 
or  thirfcnesB.  3^-  f 
in.  max.  wan . .  . . 

:  I 

I  Over  7  to  10  in.  in  ; 
outside  diameter  ' 
or  thickness.  5-in.  , 
max-waD 


f 


Outside  diameter 
or  thickness  not 
over  20  in..  5  to 
8-in.  wan 


S5000        50000 


85000        50000 


82  500        48  000 


2  100  000 
Tens.str. 


i   2000000 
Tais.str. 


20.5 


20.5 


1900  000 
Tens.str. 


\    19.5 


! 


♦  000  000 
■  Tens.str. 


3800  000 
Tens.  str. 


3600  000 
Tens.  str. 


37 


1  800  000  :     *'    :  3  400  000      ^* 


Tens.  str.  ' 


Tens.  str. 


Foe  Foboxgs  Whose  Maximum  Outside  Di.\metee  CNt  Ovee- all 
Thktekess  is  Not  Ovee  20  Inches 

Outside  diameter  '  i  1 


H 
Nickel 

Steel, 
.Annealed 


or  over-all  thick-  \ 

ness  not  over  12 

in 80000 

Outside  diameter 
or  over-all  thick- 
ness over  12  to  20  , 
in.,  inclusive    .  .  .  '    80  000 


50  000 


50  000 


2000  000 
Tens.  str. 


1900  000 
Tens.  str. 


22 


3600  000 


Tens.  str. 


I 
■*,    40 


21 


3400  000 


Tens.  str. 


Jg 


Foe  Forcings  Whose  Maximum  Outside  Dl\metee  or  Thickness  is  Not  0\'er  10  IncbC 

When  Solid,  and  Not  Over  20  Inches  When  Bored 

Up  to  4  in.  in  out- 


I 
Nickel 

VKenv:hei> 

AND 

TEMPtxrr» 


5ide  diameter  or 
thickness.  2-in. 
max.  wall. 

CA'er  4  to  r  in.  in 
outside  diaxneter 
or  thickness.  3*^^- 
in.  max.  wall 

t.>\-er  7  to  10  in.  in 
outside  diameter 
or  thickness.  5-in. 
max.  >*aU 

Outside  vi:ameter 
or  thickness  mn 
over  Jt*  in..  5  to 
Jt-in.  wall .  . 


100  000 


roooo 


too  000 


OoOOO 


2200  000 
Tens.  str. 


2  100  000 
Tens.  str. 


20 


20 


4  500  000 
Tens.  str. 


4300  000 


♦H^aiO 


00  000 


2000  000 


^000        >S«K» 


Tens.  str. 


1900  000 


T 


20 


Tens.  str. 


4  100  000 


I 


20 


Tens.  str. 


3900  000 


T«QE.8tr. 


4t 


41 


41 


41 
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A.  S.  T.  M,  AND  Alloy-Steel 

Table  K.  L  and  M) 


! 

Up  to  2-in.  in  ouUidf 
diameter  or  Ihickn^as. 

Minimum 

I 

^ 

Over  2  to  4  In.  in  outside 
diaiaetcr  or  tliickness. 

115  000 

'95000             16 

45 

s- 

Over  4  to  r  in.  in  outside 

110  000 

'     85  000     ^         16 

45 

Over                 <x.  In  oul- 

100  (WO 

i     75  000              18 

45 

Outidde  diameter  or 
Uiicknees  not  over  20- 
io..S  to  S-ln.  wall 

100  000 

70000    \        VS 

\         '^^ 
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STANDARD  SPECIFICATIONS  FOR 
BOILER  AND  FIREBOX  STEEL  FOR  LOCOMOTIVES 

Serial  Designation:  A30-18 

Adopted  1901;  Revised  1909,  1912,  1913,  1914,  1916,  1918  by  the 

American  Society  for  Testing  Materials 

Affiliated  with  the 

International  Association  for  Testing  Materials 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications, 
to  the  tables  on  Pages  13  to  28.) 


Grades 


Process 


Chemical 
.Composition 


Ladle  Analyses 


Check  Analyses 


Tension  Tests 


1.  These  specifications  cover  two  grades  of  steel  for  boiU 
for  locomotives,  namely:  flange  and  firebox. 

I.  MANUFACTURE 

2.  The  steel  shall  be  made  by  the  Open  Hearth  process. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

3.  The  steel  shall  conform  to  the  following  requirements  J 
as  to  chemical  composition : 


Carbon 

Manganese 

Phosphorus  (^^ 

Sulphur. .  ■ 


Flange 


0.30-0.60% 
Not  over  0.05% 
Not  over  0.04% 
Not  over  0.05% 


Firebox 


0.12-0.25< 

0.30-0.60* 

Not  over  0.04% 

Not  over  0.03Sf 

Not  over  0.04% 


4.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
manufacturer  to  determine  the  percentages  of  the  elements 
specified  in  Section  3.  This  analysis  shall  be  made  from  a 
test  ingot  taken  during  the  pouring  of  the  melt.  The  chemical 
composition  thus  determined  shall  be  reported  to  the  pur- 
chaser or  his  representative,  and  shall  conform  to  the  require- 
ments specified  in  Section  3. 

5.  An  analysis  may  be  made  by  the  purchaser  from  a 
broken  tension  test  specimen  representing  each  plate  as  rolled. 
The  chemical  composition  thus  determined  shall  conform  to 
the  requirements  specified  in  Section  3. 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

6.  (a)  The  material  shall  conform  to  the  following  require- 
ments as  to  tensile  properties: 


Flange 

Firebox 

Tensile  strength,  lbs.  per  sq.  in. 
Yield  point,  min..  lb.  per  sq.  in. 

Elongation  in  8-in..min.. percent. 

55  000-65  000 

0.5  tens.  str. 

1  500  000 

Tens.  str. 

52  000-62  000 

0.5  tens.  str. 

1500  000 

Tens.  str. 

(See  Section  7^ 
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Specifications  for  Boiler  and  Firebox  Steel  for  Locomotives 

Continued 


(6)  The  yield  point  shall  be  determined  by  the  drop  of 
the  beam  of  the  testing  machine. 

7.  (a)  For  material  over  J^  inch  in  thickness,  a  deduction 
of  0.5  from  the  percentages  of  elongation  specified  in  Section 
6  (a)  shall  be  made  for  each  increase  of  }4  inch  in  thickness 
above  Ji  inch. 

(6)  For  material  }4  inch  or  under  in  thickness,  the 
elongation  shall  be  measured  on  a  gauge  length  of  24  times  the 
thickness  of  the  specimen. 

8.  (a)  The  test  specimen  shall  bend  cold  through  180 
d^ees  without  cracking  on  the  outside  of  the  bent  portion., 
as  follows:  For  material  1  inch  or  under  in  thickness, 
around  a  pin  the  diameter  of  which  is  equal  to  the  thickness 
of  the  specimen;  and  for  material  over  1  inch  in  thickness, 
around  a  pin  the  diameter  of  which  is  equal  to  twice  the 
tluckness  of  the  specimen. 

9.  For  firebox  steel,  a  sample  taken  from  a  broken  tension 
test  specimen  shall  not  show  any  single  seam  or  cavity  more 
than  Ji  inch  long,  in  either  of  the  three  fractures  obtained  in  the 
test  for  homogeneity,  which  shall  be  made  as  follows : 

The  specimen  shall  be  either  nicked  with  a  chisel  or  grooved 
>n  a  machine,  transversely,  about  t*^  inch  deep,  in  three 
Places  about  2  inches  apart.  The  first  groove  shall  be  made 
I  inches  from  the  square  end;  each  succeeding  groove  shall 
:>e  made  on  the  opposite  side  from  the  preceding  one.  The 
specimen  shall  then  be  firmly  held  in  a  vise,  with  the  first 
jroove  about  }4  inch  above  the  jaws,  and  the  projecting  end 
oroken  off  by  light  blows  of  a  hammer,  the  bending  being 
iway  from  the  groove.  The  specimen  shall  be  broken  at  the 
other  two  grooves  in  the  same  manner.  The  object  of  this 
test  is  to  open  and  render  visible  to  the  eye  any  seams  due  to 
failure  to  weld  up  or  to  interposed  foreign  matter,  or  any 
cavities  due  to  gas  bubbles  in  the  ingot.  One  side  of  each 
fracture  shall  be  examined  and  the  lengths  of  the  seams  and 
cavities  determined,  a  pocket  lens  being  used  if  necessary. 

10.  (a)  Tension  test  specimens  shall  be  taken  longitudinally 
'rom  the  bottom  of  the  finished  rolled  material,  and  bend  test 
'Peciraens  shall  be  taken  transversely  from  the  middle  of  the 


Modifications 
in  Elongation 


Bend  Tests 


Homogeneity 
Tests 


Test  Specimens 


U.  The  finished  material  shall  be  free  from  injurious  defects 
And  shall  have  a  workmanlike  finish, 

VI.  MARKING 
14,  (o)  The  name  or  brand  of  the  manufacturer,  melt  or 
«lab  number,  grade,  and  lowest  tensile  strength  for  its  grade 
ipedfied  in  Section  6  (a),  shall  be  legibly  stamped  on  each 
plate.  The  melt  or  slab  number  shall  be  legibly  stamped  on 
ach  test  specimen. 
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Specifications  for  Boiler  and  Firebox  Steel  for  Locomotives 

CofUinued 

(6)  When  specified  on  the  order,  plates  shall  be  mat 
marked  as  defined  in  Paragraph  (c)  so  that  the  test  specimc 
representing  them  may  be  identified.    When  more  than 
plate  is  sheared  from  a  single  slab  or  ingot  each  shall  be  mate 
marked  so  that  they  may  all  be  identified  with  the  test  s] 
men  representing  them. 

(c)  Each  match  mark  shall  consist  of  two  overlappii 
circles  each  not  less  than  13^  inches  in  diameter,  placed  upoa! 
the  shear  lines,  and  inade  by  separate  impressions  of  a  single- 
circle  steel  die.  i 

((/)  Match-marked  coupons  shall  match  with  the  sheets 
represented  and  only  those  which  match  properly  shall  be  \ 
accepted. 


Inspection 


Rejeoftion 


Rehearing 


VIL     INSPECTION  AND  REJECTION 

15.  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  aU 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.     All  tests 
(except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,   unless  otherwise 
specified,  and  shall  be  so  conducted  as  not  to  interfere  un- 
necessarily with  the  operation  of  the  works. 

16.  (a)  Unless  otherwise  specified,  any  rejection  based  on 
tests  made  in  accordance  with  Section  5  shall  be  reported  with- 
in five  working  days  from  the  receipt  of  samples. 

(6)  Material  which  shows  injurious  defects  subsequent 
to  its  acceptance  at  the  manufacturer's  works  will  be  rejected, 
and  the  manufacturer  shall  be  notified. 

17.  Samples  tested  in  accordance  with  Section  5,  which 
represent  rejected  material,  shall  be  preserved  for  two  weeks 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction 
with  the  results  of  the  tests,  the  manufacturer  may  make 
claim  for  a  rehearing  within  that  time. 
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STANDARD  SPECIFICATIONS  FOR 
BOILER  RIVET  STEEL 

Serial  Designation:  A3 1-14 

Adopted  1901;  Revised  1909,  1912,  1913,  1914  by  the 

American  Society  for  Testing  Materials 

Affiliated  with  the 

International  Association  for  Testing  Materials 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
0  the  tables  on  Pages  13  to  28.) 

A.  REQUIREMENTS  FOR  ROLLED  BARS 
I.  MANUFACTURE 

1.  The  steel  shall  be  made  by  the  Open  Hearth  process.  Process 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

2.  The  steel  shall  conform  to  the  following  requirements      Chemical 

...  ...  Composition 

as  to  chemical  composition : 

Manganese 0.30-0.50    per  cent. 

Phosphorus Not  over  0.04    per  cent. 

Sulphur Not  over  0.045  per  cent. 

3.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the      Ladle  Analyses 
manufacturer  to  determine  the  percentage  of  carbon,  man- 
ganese, phosphorus  and  sulphur.     This*  analysis  shall  be  made 

from  a  test  ingot  taken  during  the  pouring  of  the  melt.  The 
chemical  composition  thus  determined  shall  be  reported  to 
the  purchaser  or  his  representative,  and  shall  conform  to  the 
requirements  specified  in  Section  2. 

4.  Analyses  may  be  made  by  the  purchaser  from  finished      Check' Analyses 
bars  representing  each  melt.     The  chemical  composition  thus 

determined  shall  conform  to  the  requirements  specified  in 
Section  2. 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

5.  (a)  The  bars  shall  conform  to  the  following  require-      Tension  Tests 
ments  as  to  tensile  properties: 

Tensile  strength,  lbs.  per  sq.  in 45  000-55  000 

Yield  point,  min.,  lb.  per  sq.  in 0.5  tens.  str. 

1  500  000 
Elongation  in  8-in.,  min.,  per  cent 

Tens.  str. 

but  need  not  exceed  30  per  cent. 


( 
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Specifications  for  Boiler  Rivet  Steel. — Continued 


(6)  The  yield  point  shall  be  determined  by  the  drop  ol 
the  beam  of  the  testing  machine. 

•  6.  {a)  Cold-bend  Tests.  The  test  sf>ecimen  shall  bend  cold , 
through  180  degrees  flat  on  itself  without  cracking  on  the  out- 
side of  the  bent  portion. 

(b)  Quench'bend  Tests.  The  test  specimen,  when, 
heated  to  a  light  cherry  red  as  seen  in  the  dark  (not  less  than 
1200  degrees  Fahrenheit),  and  quenched  at  once  in  water  the 
temperature  of  which  is  between  80  degrees  and  90  degrees 
Fahrenheit,  shall  bend  through  180  degrees  flat  on  its^ 
without  cracking  on  the  outside  of  the  bent  portion. 

7.  Tension  and  bend  test  specimens  shall  be  of  the  full- 
size  section  of  bars  as  rolled. 

8.  (a)  Two  tension,  two  cold-bend,  and  two  quench-bend 
tests  shall  be  made  from  each  melt,  each  of  which  shall  con- 
form to  the  requirements  specified. 

(b)  If  any  test  specimen  develops  flaws,  it  may  be  dis- 
carded and  another  specimen  substituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  test 
specimen  is  less  than  that  specified  in  Section  5  (a)  and  any 
part  of  the  fracture  is  outside  the  middle  third  of  the  gauge 
length,  as  indicated  by  scribe  scratches  marked  on  the  speci- 
men before  testing,  a  retest  shall  be  allowed. 


IV.  PERMISSIBLE  VARIATIONS  IN  DIAMETER 

9.  The  diameter  of  each  bar  shall  not  vary  more  than  0.01 
inch  from  that  specified. 

V.  WORKMANSHIP  AND  FINISH 

10.  The  finished  bars  shall  be  circular  within  0.01  inch. 

11.  The  finished  bars  shall  be  free  from  injurious  defects 
and  shall  have  a  workmanlike  finish. 

VI.  MARKING 

12.  Rivet  bars  shall,  when  loaded  for  shipment,  be  properly 
separated  and  marked  with  the  name  or  brand  of  the  manu- 
facturer and  the  melt  number  for  identification.  The  melt 
number  shall  be  legibly  marked  on  each  test  specimen. 
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Specifications  for  Boiler  Rivet  Steel. — Continued 

VII.  INSPECTION  AND  REJECTION 

13.  The  inspector  representing  the  purchaser  shall  have      Inspection 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  bars  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  bars  are  being 
furnished  in  accordance  with  these  specifications.     All  tests 
(except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,   unless  otherwise 
specified,  and  shall  be  so  conducted  as  not  to  interfere  un- 
necessarily with  the  op)eration  of  the  works. 

14.  (a)  Unless  otherwise  specified,  any  rejection  based  on      Rejection 
tests  made  in  accordance  with  Section  4  shall  be  reported 

within  five  working  days  from  the  receipt  of  samples. 

{h)  Bars  which  show  injurious  defects  subsequent  to 
their  acceptance  at  the  manufacturer's  works  will  be  rejected, 
and  the  manufacturer  shall  be  notified. 

15.  Samples  tested  in  accordance  with  Section  4,  which      Rehearing 
lepresent  rejected  bars,  shall  be  preserved  for  two  weeks  from 

the  date  of  the  test  report.  la  case  of  dissatisfaction  with  the 
results  of  the  test,  the  manufacturer  may  make  claim  for  a 
rehearing  within  that  time. 


B.  REQUIREMENTS  FOR  RIVETS^ 


VIII.  PHYSICAL  PROPERTIES  AND  TESTS 

16.  The  rivets,  when  tested,  shall  conform  to  the  require- 
ments as  to  tensile  properties  specified  in  Section  5,  except 
that  the  elongation  shall  be  measured  on  a  gauge  length  not 
^ess  than  four  times  the  diameter  of  the  rivet. 

17.  The  rivet  shank  shall  bend  cold  through  180  degrees  flat 
On  itself,  as  shown  in  Figure  1,  without  cracking  on  the  outside 
^f  the  bent  portion. 

18.  The  rivet  head  shall  flatten,  while  hot,  to  a  diameter 
i}^  times  the  diameter  of  the  shank,  as  shown  in  Fig.  2,  with- 
:>ut  cracking  at  the  edges. 

^NoTE. — ^When  supplying  bars  for  the  manufacture  of  rivets  we  do  not 
guarantee  tests  on  the  finished  rivets. 


Tension  Tests 


Bend  Tests 


F'lattening 
Tests 
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Fia  1. 

19.  (a)  When  specified,  one  tension  test  shall  be  made  from 
each  size  in  each  lot  of  rivets  offered  for  inspection. 

(b)  Three  bend  and  three  flattening  tests  shall  be  made 
from  each  size  in  each  lot  of  rivets  offered  for  inspection,  each 
of  which  shall  conform  to  the  requirements  specified. 
IX.  WORKMANSHIP  AND  FINISH 

20.  The  rivets  shall  be  true  to  form,  concentric,  and  shall 
be  made  in  a  workmanlike  manner. 

21.  The  finished  rivets  shall  be  free  from  injurious  defects. 

X.  INSPECTION  AND  REJECTION 

22.  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturers 
works  which  concern  the  manufacture  of  the  rivets  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  rivets  are  being 
furnished  in  accordance  with  these  specifications.  All  tests 
and  inspection  shall  be  made  at  the  place  of  manufacture  prior 
to  shipment,  unless  otherwise  specified,  and  shall  be  so  con- 
ducted as  not  to  interfere  unnecessarilj-  with  the  operation  ol 
the  works. 

2J.  Ri\cls  which  show  injurious  defects  subsequent  to  their 
acceptance  at  the  manufacturer's  works  will  be  rejected,  and 
the  manufacturer  shall  be  notified. 
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LOCOMOTIVE  TUBES 


STANDARD  SPECIFICATIONS  FOR 
UP-WELDED  AND  SEAMLESS  STEEL  BOILER  TUBES, 
BOILER  FLUES,  SUPERHEATER  PIPES,  SAFE  ENDS, 
AND  ARCH  TUBES  FOR  LOCOMOTIVES 

As  Revised*  Jointly  1916,  by  the  American  Railway  Master  Mechanics' 

Association  and  the  American  Society  for  Testing  Materials. 

Nahonal  Tubb  Company,  Specification  No.  1-E  of  December  1,  1916,  for  Locomotive 
Tubes  (Superseding  Specification  No.  1-C  of  December  1,  1913,  and 

No.  1-D  of  September  1.  1914) 


I.  MANUFACTURE 

1.  The  steel  shall  be  made  by  the  Open-Hearth  process. 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

2.  The  steel  shall  conform  to  the  following  requirements  as 
to  chemical  composition : 

Carbon 0.08 — 0.18  per  cent. 

Manganese 0.30 — 0.50  per  cent.  ^ 

Phosphorus Not  over  0.04    per  cent. 

Sulphur Not  over  0.045  per  cent. 

3.  (a)  Analyses  of  two  tubes  in  each  lot  of  250  or  less  may 
be  made  by  the  purchaser.  The  chemical  composition  thus 
determined  shall  conform  to  the  requirements  specified  in 
Section  2.  Drillings  for  analyses  shall  be  taken  from  several 
points  around  each  tube. 

{h)  If  the  analysis  of  only  one  tube  does  not  conform  to 
the  requirements  specified,  analyses  of  two  additional  tubes 
•rom  the  same  lot  shall  be  made,  each  of  which  shall  conform 
to  the  requirements  specified. 

III.  PHYSICAL  PROPERTIES  AND  TESTS 

4.  (a)  For  all  tubes,  except  superheater  pipes,  a  test  speci- 
nien  not  less  than  4  inches  in  length  shall  have  a  flange  turned 
over  at  right  angles  to  the  body  of  the  tube  without  showing 
cracks  or  flaws.  This  flange  as  measured  from  the  outside  of 
the  tube,  shall  be  J^  inch  wide  for  tubes  2  J^  inches  or  under  in 
Outside  diameter,  and  J^  inch  wide  for  tubes  over  23^  inches 
m  outside  diameter. 

*The  American  Railway  Master  Mechanics' Association's  specification 
(iifferB  slightly  in  form  from  the  above,  but  the  substance  is  the  same. 


Process 


Chemical 
Composition 


Check  Analyses 


Flange  Tests 
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9.  Ok  flange,  one  flattening  and  one  crush  test  shall  be  'j''™>«i' 
made  from  each  of  two  tubes  in  each  lot  of  250  or  less.  Each  "  "" 
lube  shall  be  subjected  to  the  hydrostatic  test. 

10-  If  the  results  of  the  physical  tests  of  only  one  tube  from      Rctesis 
any  lot  do  not  conform  to  the  requirements  specified  in  Sec- 
tions 4, 5  or  6,  retests  of  two  additional  tubes  from  the  same 
lot  shall  be  made,  each  of  which  shall  conform  to  the  require- 


IV.  STANDARD  WEIGHTS 
II.  The  standard  weights  for  tubes  of  various  outside  dia-      standi 
Wersandthicknessesareas  indicated  in  Table  I.  '^"«*' 

Table  I 

Lap-Welded  and  Seamless  Steel  Boiler  Tubes 

Including  Safe  Ends,  Arch  Tubes  and  Lai^  Boiler  Tubes 


Small  Superheater  Pipes 

Seamless  Only 

Thlckne« 

Weight  in  Pounds  fer  Foot  of  Length 

vkit 

STS* 

H 

H 

H 

H 

'A 

« 

iii 

m 

lA 

IW 

IH 

Fraction 

13 
10 

0.537 

0.601 

":'" 

":"'" 

dImt 

,;» 

Mi, 

I.J62 

i.-Jsi 

i.in 

2:i62 

ij!! 

IThHe  wFJchU  are  olculaud  lo 
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Standard  Specificatioxs  for  Locomotive  Tubes. — Continued. 


Permissible 
Variations 


Workmanship* 


Finish 


Marking 


12.  The  weight  of  the  tubes  shall  not  vary  more  than  5  pec 
cent,  from  that  specified  in  Table  L 

V.  WORKMANSHIP  AND  FINISH 

13.  The  finished  tubes  shall  be  circular  within  0.02  inch,  and 
the  mean  outside  diameter  shall  not  vary  more  than  0.015  inch 
from  the  size  ordered.  The  thickness  at  any  point  shall  not 
vary  more  than  10  per  cent,  from  that  specified.  In  the  case 
of  boiler  tubes  which  are  expanded  and  swaged,  the  thickness 
of  the  expanded  end  may  be  1^  gauges  lighter,  and  of  the 
swaged  end  2  gauges  heavier  than  the  thickness  specified.  The 
length  shall  not  be  less,  but  may  be  0.125  inch  more  than  that 
ordered. 

14.  The  finished  tubes  shall  be  free  from  injurious  defects 
and  shall  have  a  workmanlike  finish.  They  shall  be  free  from 
kinks,  bends  and  buckles. 

VI.  MARKING 

15.  The  name  or  brand  of  the  manufacturer,  and  "Tested 
at  1000  pounds"  for  tubes  under  5  inches  in  diameter,  and 
"Tested  at  800  pounds''  for  tubes  5  inches  or  over  in  diameter, 
shall  be  legibly  stenciled  in  white  on  each  tube. 


Inspection 


VII.  INSPECTION  AND  REJECTION 

16.  The  inspector  representing  the  purchaser  shall  have  free 
entry,  at  all  times  while  work  on  the  contract  of  the  purchaser 
is  being  performed,  to  all  parts  of  the  manufacturer's  works 
which  concern  the  manufacture  of  the  tubes  ordered.  The 
manufacturer  shall  afford  the  insi)ector,  free  of  cost,  all  reason- 
able facilities  to  satisfy  him  that  the  tubes  are  being  furnished 
in  accordance  with  these  specifications.  All  tests  (except 
check  analyses)  and  inspection  shall  be  made  at  the  place  of 
manufacture,  prior  to  shipment,  unless  otherwise  specified, 
and  shall  be  so  conducted  as  not  to  interfere  unnecessarily 
with  the  operation  of  the  works. 

•Note. — The  customar>'  practice  of  National  Tube  Company  is  to  ship 
tubes  Kujior  than  4'  O.  D..  in  which  the  \-ariation  in  diameter  does  not  ex- 
oet?d  *^«  of  1  i>er  cent,  either  >*-ay  from  standard.  All  gauging  is  done  near 
:  he  end?  of  the  tubes. 
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Standard  Specifications  for  Locomotive  Tubes. — Continued. 

17.  (a)  Unless  otherwise  specified,  any  rejection  based  on      Rejection 
tests  made  in  accordance  with  Section  3  shall  be  reported  with- 

m  five  working  days  from  the  receipt  of  samples. 

(h)  Tubes  when  inserted  in  the  boiler  shall  stand  ex- 
panding and  beading  without  showing  cracks  or  flaws,  or 
opening  at  the  weld.  Superheater  pipes  when  properly 
manipulated  shall  stand  all  forging,  welding  and  bending 
operations  necessary  for  application  without  developing  de- 
fects. Tubes  or  superheater  pipes  which  fail  in  either  of  the 
above  operations  will  be  rejected  and  the  manufacturer  shall 
be  notified. 

18.  Samples  tested  in  accordance  with  Section  3,  which      Rehearing 
represent  rejected  tubes,  shall  be  preserved  for  two  weeks 

from  the  date  of  the  test  report.  In  case  of  dissatisfaction 
^th  the  results  of  the  tests,  the  manufacturer  may  make 
claim  for  a  rehearing  within  that  time. 


"NATIONAL"  SPELLERIZED  LOCOMOTIVE 

BOILER  TUBES 

LAP-WELDED,  OPEN-HEARTH  STEEL 


Thickness 

Decimal 
of  an 
Inch 

Approximate 

Equivalent 

in  m/m 

Nearest 
B.  W.  G. 

No. 

Sizes 

.095 
•109  or  .110 
•120  or  .125 
•134  or  .135 

2.41 
2.77  or  2.79 
3.05  or  3.17 
3.40  or  3.43 

13 
12 
11 
10 

Inches,  outside  diameter: 

(Equivalents  in  Millimeters: 
44.45,  47.63,  50.80,  57.15,  63.50,  76.20) 

We  can  furnish  Locomotive  Dry,  Arch  and  Bridge  Pipes,  also  Water  Grates 
fid  Tubes,  of  special  thicknesses. 
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Locomotive  Tubes. — Continued 

"SHELBY"  SEAMLESS  STEEL  LOCOMOTIVE 

BOILER  TUBES 

COLD  DRAWN— HOT  ROLLED 


Thickness 


Decimal 
of  an 
Inch 


.095 
.109  or  .1 
.120  or . 
.134  or . 


Approximate 

Equivalent 

in  m/m 


2.41 

1012.77  or  2.79 

1253.05  or  3.17 

13513.40  or  3.43 


Nearest 

B.  W.  G 

No. 


13 
12 
11 
10 


Sizes  of  Cold  Drawn  Tubes* 


Inches,  outside  diameter: 

m:  iH'.  }%•,  2'.  2H',  iVi' 

(Equivalents  in  Millimeters: 
38.10,  44.45.  47.63,  50.80,  57.15,  63.50 


*Hot  Rolled  Tubes.  2'  furnished  in  No.  11  B.  W.  G.  and  heavier;  2^'  and  larger  f 
in  No.  12  B.  W.  G.  and  heavier. 

We  can  furnish  "Shelby"  Seamless  Steel  Dry,  Arch,  and  Bridge  Pipes 
Grates,  Stay  and  Boiler  Tubes,  of  special  thicknesses. 


"SHELBY"  SEAMLESS  STEEL  SUPERHEATER  Tl 


Thickness 

Dec. 
of  an 
Inch 

Approx. 
Equi- 
valent 

in  m  m 

Nearest 
B.VV.G. 
No.  or 
Frac- 
tion of 
an  Inch 

Sizes 


.135  3.43  No.  lOj                             Inches,  outside  diameter: 

150  3.81  No.9|lJi',  ISg'.  lA',  14'.  \U%  5'.    5H',     SU\ 

,156  3.97  ^'    !                          (Equivalents  in  Millimeters: 

165  4.19  ,  No.  8  131.75, 34.93. 36.51. 38.10. 41.28, 127, 133.35. 136.53 

187  4.75  A'   ' 


In  lengths  up  to  but  not  exceeding  24  feet  (7.315  meters). 
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Locomotive  Tubes. — Continued 

SEAMLESS  LOCOMOTIVE  SUPERHEATER  TUBES 

The  following  designs  have  been  adopted  by  the  railroads  as  standard,  and  are  submitted  for 
the  purpose  of  eliminating  the  special  cost  incidental  to  tools  of  special  designs,  and  also  to 
lEadlitate  deliveries  in  permitting  us  to  carry  a  stock  on  hand. 

STANDARD  A  SUPERHEATER 


+ 


B.W  Q 


LENGTH 


Part  No. 


1 

2 
3 

4 


Inches 


5 


m/m 


139.7 
136.5 
133.4 
127.0 


Inches 


4H 
4H 
4H 

4K 


m/m 


114.3 
114.3 
114.3 
104.8 


B.  W.  G. 


As  Ordered 


Length 


As  Ordered 


STANDARD  C  SUPERHEATER 


«£ 


I^R 


B.  W.  0. 


LENGTH 


I*artNo. 

D 

E 

B.  W.  G. 

Inches 

m/m 

Inches 

m/m 

Length 

1 
2 

5 

139.7 
127.0 

4H 
4 

114.3 
101.6 

As  Ordered 

<4                         It 

As  Ordered 

<i                        14 
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Seamless  Locomotive  Superheater  Tubes. — Continued 


STANDARD  D  SUPERHEATER 


Part  No. 

D 

E 

B.  W.  G. 

Length 

Inches 

m/m 

Inches 

m/m 

1 
2 

5H 
SH 

139.7 
136.5 

4H 
4>4 

114.3 
114.3 

As  Ordered 

As  Ordered 
•<         << 

"NATIONAL"  LAP-WELDED  SUPERHEATER  TUBES 


Decimal 
of  an 
Inch 


Thickness 


Approximate 

Equivalent 

in  m/m 


.150 

3.81 

.156 

3.97 

.165 

4.19 

.180 

4.57 

.187 

4.75 

Nearest 

B.  \V.  G.  No 

or 

Fraction 

of  an  Inch    i 


Sizes 


I 


I      No.  9  Inches,  outside  diameter: 

;       A"  I   5',     SH',     SVs',     5H',   6' 

No.  8  I     (Equivalents  in  Millimeters: 

No.  7  i  127,  133.35,  136.53,  139.7,  152.4) 

A'  i 


In  lengths  up  to  but  not  exceeding  24  feet  (7.315  meters). 
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STANDARD  SPECIFICATIONS  FOR 
ONE-INCH  SIGNAL  PIPE  AND  COUPLING 

Reprinted  from  Specifications  of 
Railway  Signal  Association 

Revised  to  January  10,  1916 

National  Tube  Company,  Specification  No.  1-B 

Signal  Pipe 

I.  PIPE 

1.  Pipe  must  be  of  soft  steel,  straight,  tough  and  uniform  in  quality;  free 
Ti  cinder  pockets,  blisters,  burns  and  other  injurious  flaws.  Must  be  hot 
^anized  inside  and  outside,  un wiped. 

2.  The  tensile  strength,  limit  of  elasticity  and  ductility  shall  be  determined 
1  a  test  piece  cut  from  finished  pipe. 

J.  The  pipe  shall  have  a  tensile  strength  of  not  less  than  fifty-two  thousand 
OOO)  pounds  per  square  inch,  and  an  elastic  limit  of  not  less  than  thirty 
isand  (30,000)  pounds  per  square  inch,  and  an  elongation  of  not  less  than 
teen  (18)  per  cent,  in  a  measured  length  of  eight  (8)  inches.  Pipe  must 
d  a  test  of  six  hundred  (600)  pounds  per  square  inch  internal  hydrostatic 
sure  without  leak. 

piece  of  pipe  one  (1)  foot  long  will  be  selected  at  random  and  be  subjected 
flattening  test  by  hammering  the  piece  until  the  opposite  sides  are  within 

:e  the  thickness  of  the  wall  from  each  other;  the  piece  shall  show  no  cracks 

tie  steel  except  at  the  weld. 

4.  The  weight  of  one  (1)  foot  of  one  (1)  inch  pipe  before  galvanizing  should 
)ne  and  seventy-one  one-hundredths  (1.71)  pounds,  and  in  no  case  will  pipe 
accepted  weighing  less  than  one  and  sixty-three  one-hundredths  (1.63) 
mds  per  foot,  weight  of  plug  and  coupling  not  included. 

5.  The  outside  diameter  of  pipe  must  conform  to  Briggs'  standard.  Any 
•e  enough  less  than  one  and  thirty-one  one-hundredths  (1.31)  inches  in 
meter  to  result  in  flat  thread  will  be  rejected. 

6.  The  manufacturer  shall  furnish  all  necessary  facilities  for  making  tests 
d  the  tests  shall  be  made  at  the  mill. 

7.  Inside  diameter  of  all  pipe  must  be  large  enough  to  receive  a  hardened 
^Iplug  of  sixty-three  sixty-fourths  (fj)  inch  diameter  for  a  length  of  six  (6) 
ches. 
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AND  Coupling. — Continued 

8.  Not  more  than  one  (1)  per  cent,  of  pipe  less  than  fifteen  (15)  feet  Ion 
\^*ill  be  accepted,  lengths  of  seventeen  (17)  feet  and  over  preferred. 

9.  Ends  of  pipe  must  be  cut  square  and  drilled  for  two  (2)  one-fourth  () 
inch  rivets  on  one  end  only;  first  rivet  hole  shall  be  drilled  two  (2)  inches 
the  end  and  the  second  two  (2)  inches  from  this  and  at  right  angles  to  it. 

10.  Each  length  of  pipe  shall  have  a  thread  one  and  one-eighth  (1%)  inc 
long,  three-eighths  (^)  -inch  total  taper  per  foot,  eleven  and  one-half  (11] 
slightly  rounded  top  and  bottom  **V"  threads  to  the  inch.     The  threaded 
tion  of  the  pipe  shall  be  of  such  diameter  as  to  admit  the  coupling  to  be  screi 
on  five  (5)  turns  by  hand,  with  a  permissible  variation  of  one  (1)  turn  eit 
^•ay. 

II.  COUPLINGS 

Couplings  are  to  be  galvanized,  to  be  two  and  one-fourth  (2^)  inches  loofj 
and  one  and  three-fourths  (IJi)  inches  outside  diameter,  of  wrought  iron 
from  defects,  faced  at  ends  and  tapped  straight  through,  pitch  diameter 
thread  to  be  one  and  twenty-six  one-hundredths  (1.26)  inches,  variation  nc 
more  than  three-thousandths  (.003)  of  an  inch,  so  as  to  fit  pip)e  as  per  sectioai 
ten  ( 10)  above. 

III.  PLUGS 

Plugs  must  be  merchant  bar  steel,  ten  (10)  inches  long,  thirty-one  thirty- 
seconds  (^fi^  inch  in  diameter,  drilled  for  four  (4)  one-fourth  {y^)  inch  rivets 
with  drill  two  hundred  and  fifty-six  one-thousandths  (.256);  spacing  to  be  one 
{V  inch,  two  [2^  inches,  four  (4)  inches,  two  (2)  inches,  one  (1)  inch,  the  out- 
side holes  to  lie  in  one  plane  and  the  inside  holes  to  be  in  a  plane  at  right  angles  j 
to  the  outside  holes. 

IV.  RIVETS 

Rivets  must  bo  galvanized,  must  be  of  soft  iron  or  steel  one-fourth  [M)  W 
in  diameter,  one  and  eleven-sixteenths  Ui4^  inches  long. 
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"NATIONAL"  WROUGHT  STEEL       , 
TUBULAR  POLES 

Standard  Poles  made  from  Standard  Weight  Pipe,  or 
from  Extra  Heavy  Pipe,  or  with  bottom  section  Extra 
Heavy,  and  other  sections  Standard  Weight  pipe,  or 
with  bottom  and  middle  sections  Extra  Heavy,  and  top 
section  Standard  Weight  Pipe. 

Poles  of  any  length,  weight,  or  combination  of  sizes, 
made  to  order.  Designs  furnished  to  meet  any  given 
requirements  for  Electric  Railways,  Electric  Lighting, 
Telegraph,  Telephone,  and  Power  Transmission  Service. 
The  section  lengths  being  known,  the  approximate 
weight  of  any  pole  can  be  calculated  by  using  the  tables 
of  approximate  weights  of  Standard,  Extra  Strong, 
or  Double  Extra  Strong  Pipe  on  pages  200,  203  and  204 
of  this  Catalogue. 

Sizes  heavier  or  lighter  can  be  made  by  changing  the 
thickness  and  internal  diameter,  also  by  furnishing  special 
outside  diameter  sizes  of  pipe. 

Expense  and  time  will  usually  be  saved  by  using  poles 
selected    from   the   following   tables,    where   a   sufficient 
ariety  of  lengths  and  sizes  is  given  to  meet  nearly  all 
requirements  of  practice. 


ection  Three-Section 

le  Pole 


I 
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^•NATIONAL"  WROUGHT  STEEL  TUBULAR  POI 
POLE  BRACKETS,  AND  OTHER 
ACCESSORIES  FOR 

Electric  Tramways,  Electric  Lighting,  Telegraph,  Telephone 

Power  Transmission  Service 


The  wide  use  of  "National"  tubular  poles  is  an  evidence  of  the  i 
progressive  spirit.  For  neatness  and  uniformity  of  appearance,  for  orna 
tion,  and  for  great  durability,  stiffness  and  strength,  "National"  tubuh 
are  giving  most  satisfactory  returns  to  cities,  electric  light,  telephone,  tr 
and  power  companies  for  the  capital  invested. 

Customary  Sizes. — For  railway  work  the  poles  most  used  are  30  fe( 
and  are  composed  of  7-inch,  6-inch,  and  5-inch  pipes.  These  are  u 
both  center-pole  and  span-wire  construction.  Anchor  poles  are  usu 
8-inch,  7-inch,  and  6-inch  pipes,  although  they  are  frequently  made  o\ 
sizes,  often  being  of  10-inch,  9-inch  and  8-inch  pipes.  Poles  28  and 
long  are  used  to  a  large  extent.  Such  lengths  as  29,  31  and  32  feet  < 
common.  The  British  Standard  tramway  pole  is  31  feet  long;  their  st 
permits  no  other  length.  The  length  of  poles  should  never  be  speci 
fractional  inches,  because  the  practical  operation  of  assembling  inti 
variations  of  Ji  inch  or  J^  inch  not  infrequently. 

The  length  of  poles  appears  to  depend  mostly  upon  the  clearance  n 
below  the  wires,  in  order  to  avoid  injury  to  the  wires  or  injury  from 
contact  with  those  carrying  high-tension  lines.  The  length  is  also  al 
to  the  extent  of  several  feet,  by  the  nature  of  ground  in  which  planted  a 
depth  of  the  frost  line.  The  depth  of  planting  above  the  frost  line  app 
give  little  aid  in  holding  the  pole,  if  indeed  such  depth  does  not  tend 
turb  the  foundation  of  that  portion  below  the  frost  line. 

These  considerations  make  it  impossible  to  give  any  general  statt 
as  to  the  lengths  of  poles  for  telephone,  telegraph,  or  transmission  lin< 
some  instances  entire  lines  are  carried  at  great  height,  as  if  the  effort  ^ 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  441 


"NAnoNAL"  Wrought  Steel  Tubular  Poles. — Continued 

avoid  chance  contact.  Such  height  may  be  required  when  the  lines  are  on 
mhlk  highways  or  at  road  crossings.     There  has  appeared,  during  recent 

years,  a  tendency  to  place  the  lines  at  lower  elevation  and  only  to  raise  them 
Inhere  the  line  crosses  roads  or  public  property.  This  seems  especially  true 
W  the  high-voltage  lines,  where  there  appears  a  strong  tendency  to  have  a 
[private  right-of-way  strip,  even  fenced  in,  and  the  wires  carried  low,  except 
[«t  crossings.  The  claim  has  been  made  that  it  is  cheaper  to  use  very  high 
poles,  long  spans  and  great  sags,  but  actual  installations  appear  to  tend  to- 
^rds  the  opposite  construction. 

Pages  448  to  485  give  table  of  standard  poles.  Sufficient  variety  of  lengths, 
sizes,  diameters  and  sections  is  given  to  meet  nearly  all  requirements  of 
practice. 

Section  Lengths. — Lengths  of  sections  given  in  the  tables  have  been  selected 
80  as  to  employ  the  regular  mill-furnace  lengths,  without  producing  unneces- 
sary scrap,  and  at  the  same  time  produce  poles  of  light  weight  in  relation 
to  their  strength  and  stiffness.  The  section  lengths  given  conform  closely 
to  those  that  are  usually  employed.  These  lengths  should  be  specified,  except 
'when  the  practical  requirements  justify  the  increased  cost. 

Odd  Sizes, — Odd  sizes,  thickness  and  weights  mean  special  production,  delay, 
and  increased  cost,  therefore  they  should  always  be  avoided,  because  such 
pipe  has  always  to  be  made  to  order.  Where  it  is  not  practical  to  use  poles 
made  up  of  standard  or  extra-strong  pipe,  it  is  advisable  to  use  only  the  sizes 
and  weights  given  in  one  of  the  standard  lists  of  tubular  goods. 

Material  Used, — ^The  material  of  which  these  poles  are  made  is  usually 
known  as  "Soft  Mild  Steel."  Its  ultimate  strength  will  average  not  less  than 
50,000  pounds  per  square  inch,  and  its  elastic  limit — or  yield  point — not  less 
than  30,000  pounds  per  square  inch. 

Deflection. — The  deflection  is  roughly  proportional  to  the  stress  produced. 
*n  these  tables  the  deflection  test  loads  are  limited  to  those  which  produce 
stress  of  about  18,000  pounds  per  square  inch.  Deflections  depend  on  the 
elastic  property  of  the  material;    however,  in  tabulating  this  it  is  not  used 
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i  "Maximum  Load"  tabulated.     Thus  a  pole,  which  is  deflected  5  inches 
test,  should  not  show  a  permanent  set  exceeding  J^  inch,  but  a  pole  that  is 
fleeted  15  inches  on  test  may  show  a  set  of  .1.5  inches  without  exceeding 
tional  bounds. 

Deflection  Versus  Weight. — By  comparing  the  deflections  tabulated,  it  will 
e  seen  that  a  pole  of  large  diameter  and  thinner  pipe  is  slightly  stiffer  and 
ghter  than  one  of  less  diameter  and  greater  thickness.  Compare  poles 
Jos.  7622  and  7651.  The  strength  is  say  9  per  cent,  less,  while  the  stiffness  is 
ncreased  a  per  cent,  or  so,  but  there  is  a  saving  in  weight  of  about  23  per  cent, 
n  general  both  strength  and  stiffness  increase  more  rapidly  than  the  weight 
IS  the  diameter  increases.  On  the  other  hand,  for  one  diameter  the  weight 
increases  more  rapidly  than  the  strength  or  stiffness,  as  the  thickness  is 
changed.  This  points  to  the  advisability  of  always  using  as  large  a  diameter 
as  possible. 

Dog  Guards,  or  Protecting  Sleeves. — (See  page  486  for  illustration.)  The 
deterioration  of  poles,  of  all  materials,  occurs  most  rapidly  at  or  near  the 
surface  of  the  ground.  In  order  to  prolong  the  life  of  poles  it  is  necessary  to 
protect  this  portion.  Steel  poles  lend  themselves  most  readily  to  such  pro- 
tection because  a  "dog  guard,"  made  of  a  piece  of  larger  and  thicker  pipe, 
•nay  be  slid  over  the  pole  from  the  butt  end,  and  then  swaged  and  shrunk  on 
so  that  say  one-third  of  its  length  will  be  below  and  two-thirds  above  the 
ground  line.  These  dog  guards  are  applied  at  a  red  heat,  and  effectually 
prevent  water  entering  between  the  pole  and  dog  guard.  They  are  usually 
'iiade  2  feet  long  and  J^  inch  thick.  They  thus  would  at  least  double  the  life 
of  a  pole  of  extra-heavy  pipe,  and  frequently  treble  the  life  of  a  pole  of  standard 
pipe. 
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"National"  Wrought  Steel  Tubular  Poles. — Continued 


The  usual  practice  in  "dog  guards"  is  to  make  them  2  feet  long  and  c 
sufficient  inside  diameter  to  slide  easily  over  the  butt  section,  as  here  tabulated 


Butt  of  Pole 

Sleeve  Before  Swaging                                 J 

Nominal 
Size 

Outside 
Diameter 

Outside 
Diameter 

Thickness 

Weight 

Weight  per  1 

Sleeve     I 

2  Feet  Lom  \ 

Per 

Per 

Inches 

m/m 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Foot, 
Pounds 

Meter. 
Kilos 

Pounds 

KQoi 

3 

76.2 

3.50 

88.9 

4.50 

114.3 

.337 

8.56 

14.98 

22.29 

29.97 

13.6 

4 

101.6 

4.50 

114.3 

5.56 

141.3 

.375 

9.52 

20.78 

30.92 

41.56 

18.9 

5 

127.0 

5.56 

141.3 

6.62 

168.3 

.432 

10.97 

28.57 

42.52 

57.15 

25.9 

6 

152.4 

6.62 

168.3 

8.00 

203.2 

.500 

12.70 

40.05 

59.60 

80.10 

36.3 

7 

177.8 

7.62 

193.7 

9.00 

228.6 

.500 

12.70 

45.39 

67.54 

90.78 

41.2 

8 

203.2 

8.62 

219.1 

10.00 

254.0 

.500 

12.70 

50.73 

75.49 

101.46 

46.0 

9 

228.6 

9.62 

244.5 

11.00 

279.4 

.500 

12.70 

56.07 

83.44 

112.14 

50.9    i 

10 

254.0 

10.75 

273.0 

12.00 

304.8 

.500 

12.70 

61.41 

91.38 

122.82 

5S.T 

11 

279.4 

11.75 

298.4 

13.00 

330.2 

.500 

12.70 

66.75 

99.33 

133.50 

60.6 

12 

304.8 

12.75 

323.8 

14.00 

355.6 

.500 

12.70 

72.09 

107.29 

144.18 

65.4 

13 

330.2 

14.00 

355.6 

16.00 

406.4 

.500 

12.70 

82.77 

123.18 

165.54 

75.1 

Test  Conditions. — The  test  condition  (butt  fixed  for  6  feet  and  load  applied 
18  inches  below  the  top)  used  on  these  tables  is  that  which  the  great  majority 
of  specifications  impose.  It  has  remained  the  same  for  many  years,  so  that 
it  may,  in  a  general  way,  be  considered  the  "Standard"  condition  for  pole  tests. 

Joints. — The  joints  between  the  sections  of  poles  are  made  by  inserting  the 
smaller  pipe  18  inches  into  the  larger  pipe  while  the  latter  is  at  a  red  heat, 
swaging  down  the  heated  portion  and  then  allowing  the  joint  to  cool  and 
shrink.  The  length  inserted  is  almost  invariably  18  inches,  but  other  lengths 
can  be  worked  when  called  for. 

Painting. — Poles  are  always  painted  before  leaving  the  maker's  works. 
Unless  customers  specify  the  color,  poles  are  painted  red. 

Standard  Poles. — Tables.  The  National  Tube  Company's  table  of  Standard 
poles  is  given  on  the  following  pages.  It  is  recommended  not  to  depart  from 
the  section  lengths  given  in  the  table.  These  tables  of  poles  give  all  essential 
details  for  maker  and  liter. 

Pole  nuip'  ^  identification. 
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"National"  Wrought  Steel  Tubular  Poles. — Continued 

Column  headed  ''Size  of  butt"  gives  the  nominal  size  of  pipe  used  in  the 
kitt  section.  The  upper  sections  are  each  one  inch,  pipe  size,  smaller  than  the 
ution  next  below,  except  that  2}4  inch  is  used  in  J-inch, 
Column  headed  "Thickness"  gives  the  nominal  thickness  of  each  section 
om  the  bottom  up,  by  the  use  of  symbols/ and  E,  which  mean  standard  and 
tra  strong,  respectively;  e.  g,,  Eff  means  extra-strong  pipe  in  bottom  sec- 
m  and  standard  pipe  the  two  upper  sections. 

Column  headed  "Maximum  load  (P)"  gives  the  load  that  pole  will  carry, 
)plied  18  inches  below  the  top  when  pole  is  planted  or  "fixed"  for  a  distance 
6  feet.     It  is  figured  at  27,000  pounds  per  square  inch  fiber  stress  in  the 
aterial. 

Column  headed  "Load  (L)"  for  deflection  "D"  gives  the  load  that  it  is 
litable  to  specify  when  poles  must  be  tested  for  deflection.  This  deflection 
St  load  is  about  two-thirds  of  the  maximum  load  P. 

Column  headed  "Deflection  for  Load  L"  gives  the  maximum  deflection  in 
iches  at  point  of  load  when  pole  is  fixed  as  a  cantilever  for  a  distance  of 
feet  and  load  L  is  applied  18  inches  below  top.     D — deflection  limit. 
Column  headed  "Factor  R"  gives  the  rate  of  deflection  in  inches  per  100 
ounds  load. 

Column  headed  "Factor  w"  gives  a  factor  for  computing  the  approximate 
eflection  "D* "  at  any  point  situated  "»"  inches  above  the  point  of  application 
f  the  load,  by  means  of  formula  "D"'=D  (m  +  n)/m,  all  other  conditions 
imaining  as  before. 

By  reason  of  the  slight,  unavoidable  variations  in  manufacture,  the  data 
»own  in  the  following  tubular  electric  line  pole  tables  are  not  absolutely 
direct,  but  the  element  of  error  is  very  small. 
Any  pole  given  in  these  tables  will  conform  to  the  following  specifications: 

Specifications, — All  poles  shall  be  composed  of  wrought-steel  pipes.  Joints 
^1  be  made  by  inserting  the  smaller  pipe  cold  into  the  larger  pipe  a  distance 
18  inches,  and  while  the  latter  is  hot,  swaging  it  upon  the  smaller  and 
Owing  them  to  cool  and  shrink.  No  shims,  wires,  liners,  pins,  rivets,  punch 
U'ks,  or  any  device  that  weakens  material  at  joint  will  be  allowed. 
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Length  of  Pole— 22  Feet  (6.706  meters) 
ions:   18  feet  6  inches  and  i  feet  (5.638  meters  and  L524  meters) 
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"National"  Wkoucbt  Stbbl  Tubular  Pot^s. — CohUhu^ 

Lei^h  o(  Pole— 24  Feet  {7.315  meters) 
ioiu:  18  feet  6  inches  and  7  feet  (5.638  meters  and  2.134  meterB) 
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"National"  Wrought  Stebl  Tubular  Poles.— Continued 
Length  of  Pole — 25  Feet  (7,620  meters) 
■ections:    19  feet  6  inches  and  7  feet  (5.943  meters  and  2.134  meters) 
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"National"  Wrought  Steel  Tubular  Pot.es. — Continued 
Length  of  Polf— 26  Feet  (7.925  meters) 
'eciiwiB:  20  teet  6  inches  and  7  feet  (6,248  meters  and  2.134  meters) 
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"National"  Wrought  Steel  Tubular  PohEs.—Continued 
Length  of  Pole— 27  Feet  (8.230  meterB) 
Sections:   18  feet  6  inches  and  10  (eet  (5.638  meters  and  3.048  meters) 
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"NinoNAL"  Wrought  Stbel  Tubulaji  Poles.— Con(tn«ed 
Length  ai  Pale— 28  Feet  (8.534  meters) 
Sections:  19  feet  and  10  feet  6  inches  (5.T91  meters  and  3.200  meters) 
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"National"  Wrought  Stkel  Tubular  Poles. — ConHrfued 

Length  of  Pole— 28  Feet  (8.534  meters) 

Sections:   21  feet,  5  feet  and  5  feet  (6.401  meters,  1.524  meters 
and  L524  meters) 
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"National"  Wrought  Steel  Tubular  Poles. — Continued 

Length  of  Pole— 29  Feet  (8.839  meters) 

SeOions:  18  feet  6  inches,  7  feet  and  6  feet  6  inches  (5.638  meters,  2.134 
meters  and  1.981  meters) 
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"National"  Wrought  Steel  Tubular  Poles. — Continued 
Length  of  Pole— 30  Feet  (9.144  meters) 
SectioM:  21  feet  and  10  feet  6  inches  (6.401  meters  and  3.200  meters) 
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"National"  Wrought  Steel  Tubular  Poles. — Continued 

Length  of  Pole— 30  Feet  (9.144  meters) 

ctions:  19  feet,  7  feet  and  7  feet  (5.791  meters,  2.134  meters  and  2.134 

meters) 


Size  of  1 

1 

Maximum 

Load  for 

Deflection 

Bu 

tt 

Weight 

Load 
P 

DeflectionD 

for  Load  L 

Factor 
R 

- 

L 

D 

Factor 

Ins. 

m/m 

Lbs. 

KUo9 

Lbs. 

Kilos 

Lbs. 

Kilos 

Ins. 

m/m 

m 

4 

102 

299 

136 

fff 

321 

146 

220 

100 

8.93 

227. 

4.06 

152 

5 

127 

406 

184 

(< 

545 

247 

350 

159 

6.65 

169. 

1.90 

154 

6 

152 

539 

244 

(• 

849 

385 

550 

249 

5.50 

140. 

1.00 

159 

7 

178 

682 

309 

•• 

1220 

553 

800 

363 

4.77 

121. 

.596 

164 

8 

203 

841 

381 

!• 

1681 

762 

1100 

499 

4.17 

106. 

.379 

167 

9 

229 

1009 

458 

•  « 

2236 

1014 

1500 

680 

3.81 

96.8 

254 

169 

10 

254 

1207 

547 

•  « 

2991 

1357 

2000 

907 

3.40 

86.4 

.170 

169 

11 

279 

1387 

629 

•  • 

3694 

1676 

2500 

1134 

3.13 

79.5 

.125 

171 

12 

305 

1545 

701 

.  •• 

4383 

1988 

2900 

1315 

2.79 

70.9 

.0962 

173 

13 

330 

1704 

773 

It 

5326 

2416 

3600 

1633 

2.60 

66.0 

.0723 

173 

4 

102 

379 

172 

'  Eff 

408 

185 

280 

127 

9.04 

230. 

3.23 

143 

5 

127 

518 

235 

•• 

735 

333 

500 

227 

7.45 

189. 

1.49 

144 

6 

152 

721 

327 

II 

1222 

554 

800 

363 

5.92 

150. 

.740 

148 

7 

178 

957 

434 

II 

1872 

849 

1200 

544 

4.98 

126. 

.415 

151 

8 

203 

1122 

509 

II 

2452 

1112 

1600 

726 

4.38 

HI. 

.274 

156 

9 

229 

1290 

585 

II 

3110 

1411 

2100 

953 

4.01 

102. 

.191 

159 

10 

254 

1477 

670 

II 

3944 

1789 

2600 

1179 

3.48 

88.4 

.134 

161 

11 

279 

1663 

754 

II 

4769 

2163 

3200 

1451 

3.18 

80.8 

.0994 

164 

12 

305 

1845 

837 

II 

5672 

2573 

3800 

1724 

2.91 

73.9 

.0765 

167 

13 

330 

2036 

924 

II 

6913 

3136 

4500 

2041 

2.58 

65.5 

.0574 

166 

4 

102 

398 

181 

EEf 

427 

194 

280 

127 

8.65 

220. 

3.09 

148 

5 

127 

548 

249 

«i 

735 

333 

500 

227 

7.15 

182. 

1.43 

148 

6 

152 

763 

346 

•1 

1222 

554 

800 

363 

5.67 

144. 

.709 

153 

7 

178 

1024 

464 

<i 

1872 

849 

1200 

541 

4.74 

120. 

.395 

157 

8 

203 

1224 

555 

II 

2452 

1112 

1600 

726 

4.16 

106. 

.260 

163 

9 

229 

1394 

632 

<• 

3110 

1411 

2100 

953 

3  84 

97.5 

.183 

166 

10 

254 

1580 

717 

•1 

3944 

1789 

2600 

1179 

3.35 

85.1 

.129 

167 

11 

279 

1762 

799 

II 

4769 

2163 

3200 

1451 

3.09 

78.5 

.0966 

169 

12 

305 

1947 

883 

II 

5672 

2573 

3800 

1724 

2  83 

71.9 

.0746 

172 

13 

330 

2147 

974 

II 

6913 

3136 

4500 

2041 

2.51 

63.8 

.0558 

170 

4 

102 

411 

186 

EEE 

427 

194 

280 

127 

8.60 

218. 

3.07 

151 

5 

127 

567 

257 

II 

735 

333 

500 

227 

7.05 

179. 

1.41 

153 

6 

152 

792 

359 

•1 

1222 

554 

800 

363 

5.63 

143. 

.704 

157 

7 

178 

1066 

484 

II 

1872 

849 

1200 

544 

4.70 

119. 

.392 

161 

8 

203 

1291 

586 

ti 

2452 

1112 

1600 

726 

4.14 

105. 

.259 

167 

9 

229 

1495 

678 

11 

3110 

1411 

2100 

953 

3.82 

97.0 

.182 

170 

10 

254 

1684 
1866 

764 

.1 

3944 

1789 

2600 

1179 

3.33 

84.6 

.128 

171 

11 

279 

846 

II 

4769 

2163 

3200 

1451 

3.08 

78.2 

.0962 

172 

12 

305 

2046 

928 

II 

5672 

2573 

3800 

1724 

2.82 

71.6 

.0743 

173 

13 

330 

2248 

1020 

1  • 

6913 

3136 

4500 

2041 

2.51 

63.8 

.0557 

173 

UNITED  STATES  STEEL  PRODUCTS  COMPANY  467 

"National"  Wbobght  Steel  Tubular  Poles. — Continued 

Length  of  Pole— 31  Feet  (9.449  meters) 

Seclions:  18  feet  6  inchea,  10  feet  6  inches  and  5  feet  (5.638  meters,  3.200 
meters  and  1.524  meters) 


UMITED  STATES  STEEL  PRODUCTS  COMPANY 

"NAnoHAi."  Wrought  Steel  Tubolah  Poles. — Continued 

Length  of  Pole— 32  Feet  (9.754  meters) 

Seclions:  18  feet  6  inches,  9  feet  6  inches  and  7  feet  (5.638  metera,  2 
meters  and  2,134  meters) 


^ 
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"National"  Wrought  Steel  Tubular  Poles,— Continued 
Length  of  Pole— 32  Feet  (9.754  meters) 


471 


Sections:  21  feet,  10  feet  and  4  feet  (6.401  meters,  3.048  meters 

and  1.219  meters) 


E 

3 


7897 

789S 

7899 

7900 

7901 

7902 

7903 

790ft 

7905 

7906 

7907 

7906 

7909 

7910 

^911 

'912 

«13 

914 

915 

>16 

>17 

)18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


Size  of 
Butt 


Ins. 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


m/m 


102 
127 
152 
178 
203 
229 
254 
279 
305 
330 
102 
127 
152 
178 
203 
229 
254 
279 
305 
330 
102 
127 
152 
178 
203 
229 
254 
279 
305 
330 
102 
127 
152 
178 
203 
229 
254 
279 
305 
330 


Weight 


Lbs. 


326 

445 

588 

742 

912 

1092 

1304 

1498 

1660 

1825 

414 

569 

790 

1046 

1222 

1403 

1602 

1803 

1991 

2193 

441 

611 

849 

1142 

1367 

1551 

1750 

1945 

2136 

2351 

449 

622 

866 

1166 

1406 

1609 

1809 

2004 

2193 

2409 


KUos 


148 
202 
267 
337 
414 
495 
591 
679 
753 
828 
188 
258 
358 
474 
554 
636 
727 
818 
903 
995 
200 
277 
385 
518 
620 
703 
794 
882 
969 

1066 
204 
282 
393 
529 
638 
730 
821 
909 
995 

1093 


5 

H 


fff 
•< 

•I 

<i 

<4 
41 
<• 
<< 


Eff 


EEf 


*• 

44 
41 
44 
44 
44 


EEE 

44 


44 

44 
44 
44 
44 
44 
44 
44 


Maximum 

Load 

P 


Lbs. 


295 

500 

780 

1120 

1544 

2053 

2747 

3392 

4025 

4891 

392 

675 

1122 

1719 

2252 

2856 

3622 

4380 

5209 

6348 

392 

675 

1122 

1719 

2252 

2856 

3622 

4380 

5209 

6348 

392 

675 

1122 

1719 

2252 

2856 

3622 

4380 

5209 

6348 


Kilos 


134 

227 

354 

508 

700 

931 

1246 

1539 

1826 

2219 

178 

306 

509 

780 

1022 

1295 

1643 

1987 

2363 

2879 

178 

306 

509 

780 

1022 

1295 

1643 

1987 

2363 

2879 

178 

306 

509 

780 

1022 

1295 

1643 

1987 

2363 

2879 


Load  for 


Deflection!)  for  Load  L 


Lbs. 


200 

350 

500 

750 

1000 

1400 

1800 

2300 

2700 

3300 

250 

450 

750 

1100 

1500 

1900 

2400 

2900 

3500 

4200 

250 

450 

750 

1100 

1500 

1900 

2400 

2900 

3500 

4200 

250 

450 

750 

1100 

1500 

1900 

2400 

2900 

3500 

4200 


Kilos  Ins. 


91 

159 

227 

340 

454 

635 

816 

1043 

1225 

1497 

113 

204 

340 

499 

680 

862 

1089 

1315 

1588 

1905 

113 

204 

340 

499 

680 

862 

1089 

1315 

1588 

1905 

113 

204 

340 

499 

680 

862 

1089 

1315 

1588 

1905 


Deflection 


D 


10.14 
8.33 
6.30 
5.67 
4.83 
4.54 
3.91 
3.66 
3.32 
3.06 
9.95 
8.24 
6.89 


5. 
5. 
4. 

4. 
3. 


69 
16 
56 
06 
65 
3.41 
3.07 
9.58 
7.97 
6.64 
5.46 
4.95 
4.41. 
3.94 
3.57 
3.34 
3.00 
9.58 
7.97 
6.64 
5.46 
4.95 
4.41 
3.94 
3.57 
3.34 
3.00 


m/m 


258. 

212. 

160. 

144. 

123. 

115. 
99.3 
93.0 
84.3 
77.7 

253. 

209. 

175. 

145. 

131. 

116. 

103. 
92.7 
86.6 
78.0 

243. 

202. 

169. 

139. 

126. 

112. 

100. 
90.7 
84.8 
76.2 

243. 

202. 

169. 

139. 

126. 

112. 

100. 
90.7 
84.8 
76.2 


Factor 
R 


Factor 
m 


5.07 

2.38 

1.26 
.756 
.483 
.324 
.217 
.159 
.123 
.0927 
.98 
83 
.918 
517 
.344 
.240 
.169 
.126 
.0974 
.0731 

3.83 

1.77 
.885 
.496 
.330 
.232 
.164 
.123 
.0953 
.0715 

3.83 

1.77 
.885 
.496 
.330 
.232 
.164 
.123 
.0953 
.0715 


175 
178 
182 
185 
186 
188 
187 
190 
191 
191 
166 
169 
171 
173 
176 
179 
180 
184 
185 
185 
174 
177 
180 
183 
187 
188 
189 
190 
191 
191 
174 
178 
180 
183 
188 
189 
189 
190 
191 
191 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 

"National"  Wrought  Steel  Tubular  Poles. — Continued 

Let^h  of  Pole— 33  Feet  (10.059  meters) 

SectiooB:  21  feet,  10  feet  and  5  feet  (6.401  meters,  3.048  meters 
and  1.524  meters) 


LTNITED  STATES  STEEL  PRODUCTS  COMPANY  475 

"NiTioMAi,"  Wrought  Stkkl  Tubular  Poles. — Continued 

Length  of  Pole— 34  Feet  (10.363  meters) 

Seclioni:  21  feet,  9  feet  6  inches  and  6  feet  6  inches  (6.401  meters,  2.895 
meters  and  1.9S1  meters) 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 

"National"  Wrooght  Stebl  Tubular  Poles. — Continued 

Len^h  of  Pole^-35  Feet  (10.668  meters) 

«ions:  21  feet,  10  feet  and  7  feet  (6.401  meters,  3.048  meters  and  : 


I 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  4 

"NAnoNAL"  Wrought  Steel  Tubular  Poles.— Con/tnu«<i 

Length  of  Pole--36  Feet  (10.973  meters) 

Secrioru:   18  feet  6  inches,  10  feet  6  inches  and  tO  feet  (5.638  meters, 
3.200  meters  and  3.048  meters)   ■ 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 

"National"  Wrought  Steel  Tubular  Poles.— Continued 

Length  of  Pole— 37  Feet  (11,278  meters) 

19  feet,  10  feet  6  inches  and  10  feet  6  inches  (5.791  mete 
3.200  meters  and  3.200  meters) 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 

"National"  Wrought  Steel  Tubular  Poles.— Continued 

Length  of  Pole— 39  Feet  (11.887  meters) 

Sectiona:  21  feet,  10  feet  6  inches  and  10  feet  6  inches  (6.401  met* 
3.200  meters  and  3.200  meters) 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


"National"  Wrought  Steki.  Tci 


R  Poles. — Continued 


Patent 
Protecting 


Pole  with  Patent  Ti'li-graph  I'olo 

Protecting  Kitted  with 

Sleeve  Cross  Arms 

Jeeves  for  protection  against  wtakming  corrosion  ai  iht  ground  liiiu  can 
applied  to  all  poles.  See  page  Hi.  When  ordering  jwlos  with  protecting 
:ve,  specify  the  distance  from  l>otu»ii  rjf  sU^cvi'  to  Itutt  end  of  polf. 
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POLE  BRACKETS 

Plain  Single  Bracket 


Flexible  Suspension  with  Strut  and  Adjustable  Fittings 


PLAIN  DOUBLE  BRACKET 


Flexible  Suspension  with  Struts  and  Adjustable  Fittings 

« 

These  Brackets,  single  or  double,  can  be  made  to  fit  4  in.  (101.6  m/m),  5  in. 
(127.0  m/m),  6  in.  (152.4  m/m)  and  7  in.  (177.8  m/m)  pipe,  with  arms  made 
from  IH  in.  (38.1  m/m)  or  2  in.  (50.8  m/m)  pipe,  7  to  10  feet  (2.134  to  3.048 
meters)  long. 

Single  and  Double  Brackets  can  be  furnished  with  Stay  Rods. 
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TUBULAR  LAMP  POSTS 


* 


Plain  Side  Arm 
Lamp  Post 


Ornamental  Side  Arm 
Lamp  Post 


Lamp  Posts  can  be  arranged  to  operate  lamp  from  inside  of  Base  Casting. 

These  Lamp  Posts  can  be  made  in  two  or  three  sections  from  Standard 
«^eight  or  Extra  Strong  Pipe,  in  accordance  with  requirements. 

We  are  also  prepared  to  furnish  Lamp  Posts  in   other  ornamental  designs. 
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BRITISH  STANDARD  SPECIFICATIONS  FOR 

TUBULAR  POLES 

August,  1904 

1.  The  Poles  shall  be  of  mild  steel  free  of  all  defects  and  shall  be  of  thi 
classes:   Light  Pole,  Medium  Pole  and  Heavy  Pole. 

2.  The  Sectional  Poles  shall  be  either  solid  drawn,  or  lap-welded  wrouj 
steel,  free  of  all  defects,  made  up  in  three  sections,  swaged  tc^ether  when  1 
so  as  to  make  a  perfect  joint.  The  lap- welded  seams  in  the  sections  shall 
set  at  an  angle  of  one  hundred  and  twenty  degrees  (120°)  from  each  other. 

The  TaF>er  Poles  shall  be  of  wrought  steel,  free  of  all  defects,  rolled  in  • 
length  and  butt-welded  the  entire  length.  The  butt-weldine  shall  be  can 
out  at  an  even  temperature  without  over  heating  and  no  Pole  shall  show  i 
signs  of  burning  at  the  weld. 

3.  The  over-all  length  of  Poles  of  all  classes  shall  be  thirty-one  feet  (31 1 

4.  The  length  of  the  telescope  joint  in  the  Sectional  Pole  shall  be  eight 
inches  (18  ins.). 

5.  The  length  of  the  sections  shall  be: 

Top  section 8  feet  6  inches 

Middle  section 8  feet  6  inches 

Bottom  section 17  feet 

6.  The  outside  diameters,  in  inches,  of  the  three  classes  of  both  Sectic 
and  Taper  Poles,  shall  be: 

SECTIONAL  POLES 

i  j 

Class  Top  Middle  |  Bottom 

■  I  

■■  I 

I 

i 

Light  Sl-i  ins,  6H'  ins.  7}4  ins. 

Medium  6f^  ins.  7^  ins.  8H  ins. 

Heavy  7H  ins.  8*5  ins.  9H  ins. 


TAPER  POLES 


Oatside  Diameter 
Class  Top  9  Feet  6  Inches  from  Base 


Light  4*4  ins.  7*.^  ins. 

Medium  5*4  ins.  8H  ins. 

Heavy  6H  >«*•  ^^i  ins. 


7.  The  thickness  of  metal  in  any  Pole  shall  be  not  less  than  one-quar 
of  an  inch  v^^4  in.V 

8.  The  complottxi  I  Vies  shall  Ix*  straight  and  true  over  their  entire  len| 
to  within  one  tpartor  of  an  inch  v^4  in.^. 

*i.  The  soction  of  any  Polo  shall  l>e  as  nearly  circular  as  possible,  not  vs. 
ing  in  diameter  by  more  than  one-sixteenth  of  an  inch  v  A  i**-)  from  the  adop 
standard. 

10,  Ki\o  jHT  cent  ,5^^  of  each  class  of  Sectional  Pole  shall  be  subjected 
the  follow inj:  drop  ti^t: 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


493 


British  Specifications  for  Tubular  Poles. — Continued 

"The  Pole  shall  be  dropped  vertically,  butt  downwards,  three  times  in  suc- 
cession, from  a  height  of  six  feet  on  to  a  hardwood  block  six  inches  thick  laid  on 
a  concrete  foundation,  without  showing  any  signs  of  telescoping  or  loosening 
of  joints. 

11.  Five  per  cent.  (5%)  of  each  class  of  both  Sectional  and  Taper  Pole 
shall  be  subjected  to  the  following  bending  tests: 

The  Pole  shall,  in  each  case,  be  rigidly  supported  for  six  feet  from  the  butt, 
and  loaded,  as  a  cantilever,  eighteen  inches  (18  ins.)  from  the  top,  the  load 
being  applied  at  right  angles  to  the  axis  of  the  Pole  which  shall  be  fixed  hori- 
zontally. Upon  the  application  of  the  following  loads  in  pounds,  the  tem- 
porary deflection  and  permanent  set,  measured  at  the  point  of  application  of 
the  load,  shall  not  exceed  the  figures  stated  in  the  tables. 


Class  of  Pole 

Load  in  Pounds  for  Temporary 
Deflection  not  Exceeding  6  Inches 

Load  in  Pounds  for 
Permanent  Set  not 
Exceeding  H  Inch 

Light 

Medium 

Heavy 

750  lbs. 
1250  lbs. 
2000  lbs. 

1000  lbs. 
1750  lbs. 
2500  lbs. 

12.  In  the  event  of  any  Pole  of  the  above  mentioned  five  per  cent.  (5%) 
not  fulfilling  the  test  requirements,  a  further  five  per  cent.  (5%)  shall  be  sub- 
jected  to  the  tests  enumerated  above.  Should  any  further  failure  occur,  the 
whole  parcel  from  which  the  Poles  have  been  selected  shall  be  liable  to  rejection. 

13.  The  maker,  at  his  own  expense,  and  to  the  satisfaction  of  the  engineer, 
shall  provide  all  the  necessary  testing  apparatus  at  his  own  works,  for  carrying 
out  the  above  mentioned  tests. 

Note:  Lap- welded  Sectional  Poles,  conforming  to  the  above  British  speci- 
fications are  made  of  the  following  construction : 


Top  Section 

Middle  Section 

Bottom  Section 

Approxi- 

Class of 
Pole 

O.D. 
Inches 

Thick- 
ness. 
Inch 

Length 
Feet 

O.D. 
Inches 

Thick- 
ness, 
Inch 

Length 
Feet 

O.D. 

Inches 

Thick- 
ness, 
Inch 

Length 
Feet 

mate 
Weight, 
Pounds 

Ught  Poles 
Medium  " 
Heavy    " 

5.5 
tf.5 
7.5 

.250 
.350 
.250 

8.5 
8.5 
8.5 

6.5 
7.5 
8.5 

.250 
.278 
.316 

8.5 
8.5 
8.5 

7.5 
8.5 
9.5 

.286 
.375 
.4375 

17.0  1       636 
17.0  1      878 
17.0       1119 
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Seamless  Trolley  Poles 

STANDARD  SPECIFICATIONS  FOR 
"SHELBV  SEAMLESS  COLD  DRAWN  STEEl 

TROLLEY  POLES 

"Shelby"  Trolley  Pole  Specification  No.  1-A  of 

January  1,  1919 


||*  Standard 'A' ItoLiKY  Pole. 


Average 
Length                             Weight 

Load  Carried  at 

End  of  Pole  at 

Elastic  Limit 

Deflection  '. 
Load  at  E 
IJmit  and 
of  Pol 

Feet 

1 
Meters         Pounds    ;      Kilos 

Pounds 

Kilos 

1 
Inches 

12 
13 
U 
15 

3.658               18.4                8.35 
3.963              20.3                9.21 
4.267               22.3       1       10.12 
4.572              24.3              11.02 

1                      1 

48 
44 
40 
36 

21.77 
19.96 
18.14 
16.33 

13H 
15^       1 
17^ 

i 

t 


Wt  OCA. 


\ 


^ 


.o 


ll  "'Stamdako  'B'TkioLkCY  Pots. 


Length 


Feet        Meters 


12 
13 
14 
15 


3.058 
3.0<v3 
4.267 
4.572 


A 
Min. 


Feet 

and 

Inchos 


4 

4 

5 

5 


-  6' 
—10' 

-  3* 
—  8' 


1.372 
1.473 
1.600 
1.727 


Average 
Weight 


Load  Carried  at 

End  of  Pole  at 

Elastic  Limit 


j  Deflectio 

!  Load  at 

Limit  an 

of  I 


Meters     Pounds '    Kilos    '  Pounds      Kfloe       Inches 


22.7 
24.7 
26.7 
28.7 


10.30 
11.20 
12.11 
13.02 


75 
69 
62 

55 


34.02 
31.30 
28.12 
24.95 


22H 

26H 

30 

33 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  495 


Seamless  Trolley  Poles. — Continued 

The  Standard  "Shelby"  Seamless  Steel  Trolley  Pole  is  regularly  manu- 
factured in  two  designs — Standard  "A"  and  Standard  "B"  Pole,  from  13  gauge 
material.  Each  type  is  reinforced,  as  shown  in  the  illustration,  and  by  the 
new  method  of  insertion  this  reinforcement  becomes  practically  integral  with 
the  body  of  the  pole. 

The  length  of  reinforcement  is  varied  to  meet  the  requirements  of  strength. 
In  the  Standard  "A"  Pole,  the  reinforcement  is  of  sufficient  length  to  prevent 
deformation  of  the  circular  section  by  the  stresses  caused  in  service  or  by  the 
clamp  on  the  trolley  base.  This  is  the  lightest  pole  practicable  for  use,  and  is 
suitable  for  all  ordinary  service. 

The  Standard  "B"  design  has  a  reinforcement  of  maximum  length,  and  is 
intended  to  meet  the  most  severe  service  conditions. 

Externally  the  two  designs  are  duplicates,  and  the  difference  lies  in  the  addi- 
tional strength  due  to  the  reinforcement  and  the  greater  severity  of  the  test 
on  the  Standard  "B"  Pole.  Both  are  made  from  the  same  selected  grade  of 
basic  open  hearth  steel  of  about  .17  per  cent,  carbon,  low  in  phosphorus  and 
sulphur.  Prior  to  the  last  cold-drawing  operation,  the  material  is  given  a 
special  heat  treatment  which  gives  the  grain  the  best  condition.  The  elastic 
limit  in  the  finished  pole  is  from  60,000  to  70,000  pounds  per  square  inch. 

Every  individual  **  Shelby  Seamless  Steel  Trolley  Pole  is  subjected  to  a 
iist  which  approximates  service  stresses,  in  a  specially  designed  machine.  This 
niachine  infallibly  indicates  the  presence  of  a  permanent  "set"  in  the  material, 
or  any  other  imperfections  which  would  impair  the  usefulness  of  a  pole.  Any 
Pok  which  does  not  withstand  the  test  conditions  is  rejected. 
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SHIFFLER  POLES 

Manufactured  by  American  Bridge  Company 

These  poles  are  designed  for  high  voltage  transmission  lines,  and  also  (of 
trolley  or  electric  tram,  telegraph  and  telephone  line  service;  they  are  light, 
strong  and  economical. 

The  standard  "Shiffler"  poles  are  made  in  six  over  all  lengths  of  SQf  O 
(15.24  M),  45'  0'  (13.72  M).  40'  0'  (12.19  M).  35'  0'  (10.67  M),  30'  0'  (9.UM) 
and  24'  9'  (7.54  M)  and  the  standard  light  "Shiffler"  poles  are  made  in  three 
over  all  lengths  of  35'  0"  (10.67  M),  30'  0"  (9.14  M)  and  24'  9"  (7.54  M). 

Figures  1  to  6,  inclusive,  show  the  standard  f>oles  with  concrete  footings 
and  figure  6-A  shows  typical  design  for  an  earth  footing.  Figure  19  shows  the 
light  "Shiffler"  |x>les  ^inth  concrete  footings.  These  light  poles  can  also  be 
furnished  vnih  earth  footings  similar  to  that  shown  in  figure  6-A. 

STUBS 

It  is  often  desired  to  erect  poles  without  the  necessity  of  guying  during  the 
setting  of  the  concrete.     In  order  to  meet  these  conditions,  we  have  designed 
a  concrete  stub.     This  stub  is  sho^ni  in  figure  15  and  is  styled  type  "Q"* 
These  stubs  should  be  shipped  in  ad\*ance  of  the  poles  proper. 

Occasionally  earth  stubs  are  desirable  in  order  to  allow  the  newly  tamped 
earth  time  to  settle  and  become  compact  before  subjected  to  the  strains  due  to 
high  winds.     Our  standard  earth  stub  t>'pe  "R"  is  shown  in  figure  16. 

In  order  to  place  these  stubs  plumb,  a  light  dummy  pole  either  of  wood  or 
steel  should  be  used.  This  dummy  should  be  six  to  eight  feet  (1.83  M  to 
2.44  M^  long  and  should  be  arranged  to  bolt  to  the  holes  in  the  tops  of  the  stub 
angles. 

ROCK  ANCHORS 

When  ix^les  are  lo  l>e  set  in  rock,  that  is — solid  rock,  it  will  be  more 
economical  to  drill  holes  for  rock  anchors  than  to  blast  out  a  large  hole  to  take 
the  jx^lo.  Our  standard  rock  anchor,  type  **0/*  shoi^Ti  in  figure  17,  is  designed 
to  iiHxt  this  condition. 

Swediied  Ix^lts,  the  diameters  of  which  are  propjortioned  for  the  type  pole 
used  are  upset  and  tlationed  at  the  tops  and  forged  to  fit  the  bottoms  of  the 
Tx>!o  ar.c'.os.  rhosi^  Ix^lts  should  Ix^  jirouttxi  into  drilled  holes  and  plumbed  by 
i:siix  '-0  vii::v.nu  polo  i:><\l  for  plumbinvi  the  stubs. 
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GROUND  WIRE  CLAMPS 

Our  standard  ground  wire  clamp,  type  "N,"  shown  in  figure  14,  is  com- 
posed of  a  link  and  ordinary  "U"  bolt.  This  clamp  is  very  efficient.  We  can, 
however,  arrange  toi>s  of  poles  to  suit  any  desired  ground  wire  clamp,  and,  in 
cases  where  ground  wire  is  not  used,  tops  of  poles  can  be  arranged  to  take 
insulators. 


CROSS  ARMS 

Perhaps  the  most  important  parts  of  a  pole,  and  undoubtedly  the  parts 
hamg  the  most  variation,  are  the  cross  arms.  This  is  due  to  the  fact  that  the 
cross  arms  are  governed  by  the  distance  between  wires  and  types  of  insulators 

used. 

The  distance  between  wires  is  influenced  by  many  combinations  of  condi- 
tions. These  distances  between  wires  and  the  types  of  insulators  are  usually 
determined  by  the  Electrical  Engineer. 

In  order  to  allow  flexibility  in  the  determination  of  wire  spacing,  we  have 
shown  a  special  cross  arm,  type  "Jt"  in  figure  U.  When  specifying  this  cross 
arm,  which  can  be  made  projecting  out  both  sides  of  pole,  or  on  one  side  only, 
a  sketch  must  accompany  inquiry. 

In  order  to  standardize,  as  much  as  possible,  cross  arms  for  the  numerous 
ordinary  cases  which  occur,  we  have  designed  the  cross  arms  shown  in  figures  8, 
.  9  and  10.  Cross  arms  G-1,  G-2  and  G-3  should  be  used  with  cross  arms  H-1 
H-2  and  H-3  for  single  circuit  three  phase  lines  and  cross  arms  H-1,  H-2  and 
H-3  andS-1,  S-2  and  S-3  should  be  used  for  two  circuit  three  phase  lines.  If 
two  ground  wires  are  desired,  they  should  be  attached  to  cross  arms  H-1,  H-2 
or  H-3. 

The  dimensions  of  the  cross  arms  are  based  on  pole  spacing  of  about  two 
hundred  and  fifty  to  three  hundred  and  fifty  feet. 

Cross  arms  G-1,  H-1  and  S-1  are  for  voltages  up  to  22,000;  G-2,  H-2  and 
S-2  for  voltages  from  22,000  to  44,000  and  G-3,  H-3  and  S-3  for  voltages  from 
44,000  to  66,000. 

Cross  arms  for  hanging  insulators  should  be  similar  to  those  shown,  except 
the  braces  would  be  above  instead  of  below  the  cross  arms.  However,  as 
hanging  insulators  are  not  so  generally  used  on  pole  lines,  we  have  designed  no 
standard  type. 
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TELEPHONE  BRACKETS 

Figure  12  shows  standard  telephone  bracket,  type  "K,"  and  figure  13  shows 
standard  telephone  transposition  bracket,  type  "M."  When  sf)ecifying: 
telephone  brackets,  give  size  of  holes  required  for  insulator  pins,  also  specify 
what  percentage  of  poles  should  have  transposition  brackets. 

LIGHT  "SHIFFLER"  POLES 

The  light  "Shiffler"  poles,  shown  in  figure  19,  are  designed  especially  for* 
trolley  poles  and  for  carrying  telegraph  and  telephone  wires.     These  poles  ca»» 
be  arranged  to  take  standard  wooden  cross  arms,  steel  cross  arms  or  speciaB- 
trolley  brackets. 

FOUNDATIONS 

One  of  the  most  important  features  of  line  construction  is  the  foundations 
of  the  poles.  For  the  best  construction,  concrete  footings  are  recommenderf 
when  the  cost  will  not  be  excessive.  Earth  footings,  however,  give  good  result  s 
where  the  ground  is  firm,  well  drained  and  thoroughly  tamped.  In  soft  soil£ 
the  length  of  imbedded  portions  should  be  increased,  if  necessary,  resorting  t  cd 
special  grillages  in  extreme  cases. 

GALVANIZING 

I'nless  otherwise  specified,  all  poles  and  cross  arms  are  galvanized  by  the 
hot  process  and  all  bolts  are  sherardized. 

PAINTING 

If  fx)lcs  are  desired  painted,  they  will  receive,  unless  otherwise  specified, 
one  coat  of  standard  black  graphite  paint.  If  painted  poles  are  to  have  earth 
footings,  standard  earth  stubs  (see  figure  16)  should  be  specified.  These  stubs 
should  be  galvanized. 
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STO.  CROSS  ARH  TYPES 
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STRUCTURAL  STEEL  WORK 


STEEL  BRIDGES—STEEL  BUILDINGS 
STEEL  DERRICKS  AND  DRILLING  RIGS 


RUCTURAL  STEEL  FOR  BRIDGES,  BUILDINGS  AND 

SHIPBUILDING  PURPOSES 
SAMS,  CHANNELS.  ANGLES,  TEES,  Z-BARS,  PLATES 
3UGH  PLATE  AND  CORRUGATED  PLATE  FLOORING 

CHECKERED  PLATE 


BARS,    CLEVISES,  SLEEVE  NUTS,  STANDARD  UPSETS 
LOOP  RODS,  PINS  WITH  NUTS,  RIVETS 


ELEMENTS  OF  BEAMS— BEAM  CONNECTIONS 
RIVETED  BEAM  AND  PLATE  GIRDERS 

COLUMNS  AND  STRUTS 

SAFE  LOADS  ON  BEAMS  AND  COLUMNS 

LIVE  LOADS  ON  FLOORS  AND  ROOFS 


STEEL  SHEET  PILING 
CONCRETE  REINFORCEMENT  BARS 
TRIANGLE  MESH  CONCRETE  REINFORCEMENT 
CONCRETE  PAVEMENT  AND  ROADWAYS 


506  UNITED  STATES  STEEL  PRODUCTS  COMPANY 

Structural  Steel  Work. — Continued 

Steel  Bridges. — Continued  '-* 

Kind  of  hand  railing. 

Clear  height  above  roadway,  if  necessary. 

Distance  from  masonry  to  under  side  of  floor,  if  fixed. 

Is  bridge  square  or  skew?    If  skew,  give  sketch. 

Description  of  flooring. 

Are  stringers  to  be  wood  or  steel? 

Loading  for  bridges. 

Loading  for  sidewalks. 

Are  field  connections  to  be  rivets  or  bolts? 

Railway  Bridges. — For  Standard  Specifications  for  Steel  Railway  Bridges 
see  pages  511  to  533. 

Requests  for  proposals  for  Railway  Bridges  should  be  accompanied  by  the 
under  mentioned  particulars,  which  are  necessary  to  enable  us  to  properly  pre- 
pare designs  and  estimates: 

Number  of  bridges. 

Length  of  each  bridge.  • 

Whether  deck  or  through  bridge. 

Type  of  bridge. 

Number  of  spans. 

Length  of  each  span — Clear  span,  or  from  center  to  center  of  bearings,  or 
over  all. 

Is  bridge  on  a  tangent  or  curve?    If  a  curve,  give  the  degree. 

Clearance  in  bridge  for  train. 

Distance  from  center  to  center  of  trusses. 

Distance  from  top  of  stringer  to  masonry. 

Distance  from  top  of  stringer  to  high  water. 

Loading  for  bridges,  and  train  load. 

Engine  diagram. 

Is  bridge  square  or  skew?    If  skew,  give  sketch. 

Are  field  connections  to  be  rivets  or  bolts? 

See  also  "Addendum  to  Cieneral  Specifications  for  Steel  Railway  Bridges" 
page  534,  which  states  a  number  of  points  to  be  specifically  determined  by  buy- 
ers when  soliciting  proposals  for  steel  railway  bridges. 
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GENERAL  SPECIFICATIONS  FOR  STEEL 

RAILWAY  BRIDGES 

AiiBRicAN  Railway  Engineering  Association  General 
Specifications  for  Steel  Railway  Bridges,  1910, 

Eighth  Edition 

(Fm- the  cquivalenta,  according  to  the  Metric  System,  of  the  dimensions  and  weights  given  in 
the  foUowinc  qifCfflcatlOM.  refer  to  the  tables  on  pages  14  to  28.) 

PART  FIRST— DESIGN 


I.  GENERAL 

1.  The  material  in  the  superstructure  shall  be  structural 
steel,  except  as  otherwise  specified. 

2.  If    the    alignment    is    straight, 

clearances  shall  be  not  less  than  shown  Sl^ 

on  the  diagram.     If  the  alignment  is  ., .^ 

curved,  the  width  of  the  diagram  shall  ^f  / 
be  increased  so  as  to  provide  the  same 
minimum  clearances  for  a  car  80  feet 
long,  14  feet  high  and  60  feet  center  to 
center  of  trucks,  allowance  being  made 
for  curvature  and  superelevation  of 
rails.  The  height  of  rail  shall  be 
aanimed  as  6  inches. 

3.  The  width  center  to  center  of 
gilders  and  trusses  shall  be  not  less 

than  one-twentieth  of  the  effective  span,  and  not  less  than  is 
necessary  to  prevent  overturning  under  the  assumed  lateral 
loading. 

4.  In  skew  bridges  without  ballasted  floors,  the  ends  of 
girders  and  beams  supporting  the  track  shall  be  square  with 
the  track  at  the  abutments. 

5.  Wooden  tie  /loors  shall  be  secured  to  the  stringers  and 
shall  be  proportioned  to  carry  the  maximum  wheel  load,  with 
100  per  cent,  impact,  distributed  over  three  ties,  with  fibre 
stress  not  to  exceed  2000  pounds  per  square  inch.  Ties  shall 
be  not  less  than  10  feet  in  length.  They  shall  be  spaced  with 
not  more  than  6-inch  openings,  and  shall  be  secured  against 
bunching. 


Top  of  ff  all 


Materials 
Clearances 


Spacing 
Trusses 


Skew 
Bridges 


Floors 
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Specifications  for  Steel  Railway  Bridges. — Continued 

10.  All  spans  shall  be  designed  for  a  lateral  force  on  the      Lateral  Forces 
baded  chord  of  200  pounds  per  linear  foot  plus  10  per  cent,  of 
the  specified  train  load  on  one  track,  and  200  pounds  per  linear 
foot  on  the  unloaded  chord :  these  forces  being  considered  as 
moving. 

11.  Viaduct  towers  shall  be  designed  for  that  one  of  the  fol-      Wind  Force 
lowing  loads,  considered  as  moving,  which  gives  the  greater 

stress: 

(o)  A  force  of  50  pounds  per  square  foot  applied  on  one 
and  one-half  times  the  vertical  projection  of  the  tower  and  the 
portion  of  the  structure  which  it  supports. 

(b)  A  force  of  30  pounds  per  square  foot,  applied  on  the 
same  surface,  plus  400  pounds  per  linear  foot  of  structure 
applied  7  feet  above  the  top  of  the  rail,  for  assumed  wind  forc^ 
on  train,  when  the  structure  is  loaded,  on  either  one  or  both 
tracks,  with  empty  cars  weighing  1200  pounds  per  linear  foot. 

12.  Viaduct  towers  and  similar  structures  shall  be  designed      Longitudinal 

f  ,  Force 

for  a  longitudinal  force  of  20  per  cent,  of  the  live  load  applied 
at  the  top  of  the  rail. 

13.  Structure  on  curves  shall  be  designed  for  the  centrifugal 
force  of  the  live  load  applied  at  the  top  of  the  high  rail.  The 
centrifugal  force  shall  be  considered  as  live  load  and  shall  be 
derived  from  the  speed  in  miles  per  hour  given  by  the  expres- 
sion 60— 2 H^,  in  which  "D"  =  degree  of  curve. 

III.  UNIT  STRESSES  AND 
PROPORTION  OF  PARTS 

14.  Structures  shall  be  so  proportioned  that  the  sum  of  the      ^^^^  Stresses 
naximum  stresses  produced  by  the  foregoing  loads  will  not 

xceed  the  following  amounts  in  pounds  per  square  inch, 
xcept  as  modified  in  paragraphs  22  to  25: 

15.  Axial  tension  on  net  section 16,000  Tension 

16.  Axial   compression   on   gross   section    of  Compression 

columns 16,000—70— 

ith  a  maximum  of 14,000 

here  *7"  is  the  length  of  the  member  in  inches, 
and  "r"  is  the  least  radius  of  gyration  in  inches. 
Direct  compression  on  steel  castings 16,000 
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Bending 


Shearing 


Bearing 


Limiting 
Length  of 
Members 


Alternate 
Stresses 


Combined 
Stresses 


17.  Bending:  on  extreme  fibres  of  rolled  shapes, 
built  sections,  girders  and  steel  castings;  net  sec- 
tion  16,000 

on  extreme  fibres  of  pins 24,000 

18.  Shearing:  shop  driven  rivets  and.pins .  .  .  .12,000 

field  driven  rivets  and  turned  bolts 10,000 

plate  girder  webs;  gross  section 10,000 

19.  Bearing:  shop  driven  rivets  and  pins 24,000 

field  driven  rivets  and  turned  bolts 20,000 

expansion  rollers;  per  linear  inch 600  d 

where  "d"  is  the  diameter  of  the  roller  in  inches. 

on  masonry 600 

20.  The  ratio  of  length  to  least  radius  of  gyration  shall 
exceed  100  for  main  compression  members  nor  120  for  v 
and  sway  bracing. 

21.  The  lengths  of  riveted  tension  members  in  horizont* 
inclined  positions  shall  not  exceed  200  times  their  radiu 
gyration  about  the  horizontal  axis.  The  horizontal  projec 
of  the  unsupported  portion  of  the  member  shall  be  < 
sidered  its  effective  length. 

22.  Members  subject  to  alternate  stresses  of  tension 
compression  shall  be  proportioned  for  the  kind  of  stress 
quiring  the  larger  section.  If  the  alternate  stresses  occu 
succession  during  the  passage  of  one  train,  as  in  stiff  count 
each  stress  shall  be  increased  by  SO  per  cent,  of  the  sma 
The  connections  of  such  members  shall  in  all  cases  be 
portioned  for  the  sum  of  the  stresses  so  increased. 

23.  If  the  live  load  and  dead  load  stresses  are  opposit 
character,  only  two-thirds  of  the  dead  load  stress  shal 
considered  as  effective  in  counteracting  the  live  load  sti 
This  reduction  of  dead  load  shall  not  be  made  in  porport 
ing  members  subject  to  alternate  stresses. 

24.  Members  subject  to  both  axial  and  bending  stre 
shall  be  proportioned  so  that  the  combined  fiber  stresses 
not  exceed  the  allowed  axial  stress. 

25.  Members  subject  to  stresses  produced  by  combinat 
of  lateral,  longitudinal,  and  wind  forces  with  dead  load, 
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Specifications  for  Steel  Railway  Bridges. — Continued 


npact,  and  centrifugal  force,  may  be  proportioned  for 
esses  25  per  cent,  greater  than  those  specified  in  para- 
15  to  19,  inclusive;  but  the  section  shall  be  not  less 
lat  required  for  dead  load,  live  load,  impact,  and 
gal  force. 

n  proportioning  tension  members  the  diameter  of  the 
les  shall  be  taken  }4  ii^ch  larger  than  the  nominal  diam- 
he  rivet. 

1  proportioning  rivets  the  nominal  diameter  of  the 
ill  be  used. 

he  minimum  net  section  through  the  pin-hole  of  pin- 
ed riveted  tension  members  shall  be  at  least  25  per 
excess  of  the  net  section  of  the  body  of  the  member, 
limum  net  section  back  of  the  pin-hole,  parallel  with 
of  the  member,  shall  be  not  less  than  the  net  section 
ody  of  the  member. 

late  girders  shall  be  proportioned  either  by  the  moment 
a  of  their  net  section;  or  by  assuming  that  the  flanges 
:entrated  at  their  centers  of  gravity.  In  the  latter 
»-eighth  of  the  gross  section  of  the  web,  if  properly 
may  be  used  as  flange  section.  The  thickness  of  web 
ball  be  not  less  than  1/160  of  the  unsupported  dis- 
tween  flange  angles  (see  38). 

he  gross  section  of  the  compression  flanges  of  plate 

iiall  be  not  less  than  the  gross  section  of  the  tension 

If  the  compression  flange  of  any  beam  or  girder  con- 

mgles  only  or  if  the  cover  consists  of  flat  plates,  the 

jr  square  inch  shall  not  exceed   16,000 — 200-t,     If 

T  consists  of  a  channel  section  the  stress  per  square 

dl   not   exceed    16,000  —  150  -7-.     L  represents   the 

:  unsupported  flange,  and  b  is  the  flange  width. 

le  flanges  of  plate  girders  shall  be  connected  to  the 
I  a  sufficient  number  of  rivets  to  transfer  in  a  distance 
the  effective  depth  of  the  girder  at  any  given  point, 
shear  at  that  point  combined  with  any  load  that  is 
lirectly  on  the  flange.     If  the  ties  rest  on  the  flanges. 


Net  Section 
at  Rivets 


Rivets 


Net  Section 
at  Pins 


Plate  Girders 


Compression 
Flange 


Flange  Rivets 
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)Iatesare  used  in  contact,  rivets  not  more  than  12  inches 
in  either  direction  shall  be  used  to  hold  the  plates 
2r.  In  tension  members  composed  of  two  angles  in 
",  a  pitch  of  l2  inches  may  be  used  for  riveting  these 
together. 

The  minimum  distance  from  the  center  of  any  rivet  hole 
eared  edge  shall  be  IJ^  inches  for  J^-inch  rivets  and 
hes  for  J^-inch  rivets,  and  to  a  rolled  edge  1 34  inches 
3  inches,  respectively.  The  maximum  distance  from 
je  shall  be  eight  times  the  thickness  of  the  plate,  but 
t  exceed  6  inches. 

he  diameter  of  the  rivets  in  any  angle  whose  size  is 
ned  by  calculated  stress  shall  not  exceed  one-fourth 
vidth  of  the  leg  in  which  they  are  driven;  in  angles 
ize  is  not  so  determined  J^-inch  rivets  may  be  used  in 
;gs,  and  J^-inch  rivets  in  2J^-inch  legs. 

ivets  carrying  calculated  stress  and  whose  grip  exceeds 
meters  shall  be  increased  in  number  at  least  one  per 
r  each  additional  A  inch  of  grip. 

he  pitch  of  rivets  at  the  ends  of  built  compression 
s  shall  not  exceed  four  diameters  of  the  rivets,  for  a 
:  equal  to  one  and  one-half  times  the  maximum  width 
)er. 

I  built  compression  members  the  metal  shall  be  con- 
d  in  the  webs  and  flanges.     The  thickness  of  each 

II  be  not  less  than  one-thirtieth  of  the  distance  between 
;  of  rivets,  connecting  it  to  the  flanges.     The  thickness 

plates  shall  be  not  less  than  one-fortieth  of  the  dis- 
tween  the  nearest  rivet  lines. 

he  minimum  thickness  of  flange  angles  of  girders  and 
smbers  without  cover  plates  shall  be  one-twelfth  of 
h  of  the  outstanding  leg. 

he  open  sides  of  compression  members  shall  be  pro- 
ith  lacing  bars  and  shall  have  tie  plates  as  near  each 
practicable.  Tie  plates  shall  be  provided  at  inter- 
points  where  the  lacing  is  interrupted.  In  main 
s  the  length  of  end  tie  plates  shall  be  not  less  than  the 
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distance  between  the  nearest  lines  of  rivets  connecting  theoi 
to  the  flanges,  and  the  length  of  intermediate  tie  plates  not 
less  than  one-half  that  distance.  Their  thickness  shall  be  not 
less  than  one-fiftieth  of  the  same  distance. . 

Lacing  47.  The  lacing  of  compression  members  shall  be  propor- 

tioned to  resist  the  shearing  stresses  corresponding  to  the 

allowance  for  flexure  for  uniform  load  provided  in  the  column 

I 
formula  in  paragraph  16  by  the  term  70 — .     The  minimum 

width  of  lacing  bars  shall  be  2}^  inches  for  J^-inch  rivets,   j 
2Ji  inches  for  J^-inch  rivets,  and  2  inches  for  J^-inch  rivets  if 
used.     The  thickness  shall  be  not  less  than  one-fortieth  of  the  , 
distance  between  end  rivets  for  single  lacing,  and  one-sixtieth 
for  double  lacing.     Shapes  of  equivalent  strength  may  be 
used  instead  of  bars. 

48.  Five-eighths-inch  rivets  shall  be  used  for  lacing  flanges 
less  than  2}4  inches  wide,  J^-inch  rivets  for  flanges  from  2H 
to  3J^  inches  wide,  and  J^-inch  rivets  for  flanges  3J^  inches 
and  over  in  width.  Lacing  bars  with  at  least  two  rivets  in 
each  end  shall  be  used  for  flanges  over  5  inches  wide. 

49.  The  inclination  of  lacing  bars  with  the  axis  of  the  mem- 
ber shall  be  not  less  than  45  degrees.  If  the  distance  between 
rivet  lines  in  the  flanges  is  more  than  15  inches,  and  a  single 
rivet  bar  is  used,  the  lacing  shall  be  double  and  riveted  at  the 
intersections. 

50.  Lacing  bars  shall  be  so  spaced  that  the  portion  of  the 
flange  included  between  their  connections  will  be  as  strong  as 
the  member  as  a  whole. 

Faced  Joints  51.  Abutting  joints  in  compression  members  faced  for  bear- 

ing shall  be  sufficiently  spliced  on  four  sides  to  hold  the  con- 
necting members  accurately  in  place.  Other  joints  in  riveted 
work,  whether  in  tension  or  compression,  shall  be  fully  spliced. 

Pin  Plates  52.  Pin-holes  shall  be  reinforced  by  plates  if  necessary,  and 

at  least  one  plate  shall  be  as  wide  as  the  flanges  will  allow,  and 
be  on  the  same  side  as  the  angles.  Pin  plates  shall  contain 
sufficient  rivets  to  distribute  their  portion  of  the  pin  pressure 
to  the  full  cross-section  of  the  member. 
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The  ends  of  compression  members  shall  not  be  forked 
inavoidable;  with  forked  ends,  a  sufficient  number  of 
es  shall  be  provided  to  give  the  jaws  twice  the  sectional 
the  member.  At  least  one  of  these  plates  shall  extend 
ar  edge  of  the  farthest  tie  plate,  and  the  others  to  the 
s  of  the  nearest  tie  plate,  but  not  less  than  6  inches 
the  near  edge  of  the  farthest  tie  plate. 

ins  shall  be  long  enough  to  insure  a  full  bearing  of  all 
ts  connected  upon  the  turned  body  of  the  pin.  They 
J  secured  by  chambered  nuts  or  be  provided  with 
1  if  solid  nuts  are  used.  The  screw  ends  shall  be  long 
to  admit  of  burring  the  threads. 

in  connected  members  shall  be  held  against  lateral 
jnt  on  the  pins. 

/here  members  are  connected  by  bolts,  the  turned 
>f  the  bolts  shall  be  long  enough  to  extend  through  the 
A  washer  at  least  J^  inch  thick  shall  be  used  under 
.  Bolts  shall  not  be  used  in  place  of  rivets  except  by 
permission.     Heads  and  nuts  shall  be  hexagonal. 

F  splice  plates  are  not  in  direct  contact  with  the  parts 

hey  connect,  rivets  shall  be  used. on  each  side  of  the 

excess  of  the  number  required  in  the  case  of  direct 

to  the  extent  of  one-third  of  that  number  for  each 

ling  plate. 

iHiere  rivets  carrying  stress  pass  through  fillers  the 
liall  be  extended  beyond  the  connected  member  and 
^nsion  secured  by  additional  rivets  equal  in  number  to 
ent.  of  those  required  to  carry  the  stress. 

rovision  shall  be  made  for  expansion  and*  contraction 
ridge  structures  to  the  extent  of  J^  inch  for  each  ten 
ength.  Means  shall  be  provided  to  prevent  excessive 
at  any  point. 

pans  of  80  feet  and  over  resting  on  masonry  shall  have 
•oilers  or  rockers  at  one  end.  Spans  of  less  length  shall 
nged  to  slide  on  smooth  surfaces.  These  expansion 
)  shall  be  designed  to  permit  motion  in  one  direction 
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72.  An  intermediate  transverse  frame  shall  be  used  at  each 
panel  of  through  spans  having  vertical  truss  members  where 
the  clearance  will  permit. 

73.  Deck  spans  shall  have  transverse  bracing  at  each  end 
proportioned  to  carry  the  lateral  load  to  the  support. 

74.  The  minimum  sized  angle  to  be  used  in  lateral  bracing 
shall  be  3  J^  by  3  by  %  inches.  There  shall  be  not  less  than 
three  rivets  at  each  end  connection  of  the  angles. 

75.  Lateral  bracing  beneath  the  track  shall  be  low  enough 
to  clear  the  ties. 

76.  The  struts  at  the  base  of  viaduct  towers  shall  be  strong 
enough  to  slide  the  movable  shoes  when  the  track  is  unloaded. 


Transverse 
Bracing 


End 
Bracing. 

Laterals 


Tower  Struts 


PLATE  GIRDERS 

77.  If  camber  is  desired  it  shall  be  provided  in  plate  girder 
spans  over  50  feet  in  length  at  the  rate  of  A  inch  per  10  feet 
of  length. 

78.  Where  flange  cover  plates  are  used,  one  cover  plate  of 
the  top  flange  shall  extend  the  whole  length  of  the  girder. 

79.  There  shall  be  web  stiffeners,  generally  in  pairs,  over 
bearings,  and  at  points  of  concentrated  loading.  Other  web 
stiffeners  shall  be  used  if  the  width  of  the  unsupported  web 
between  flange  angles  is  greater  than  60  times  its  thickness. 
The  distance  between  stiffeners  shall  not  exceed 

(a)  6  feet, 

(b)  the  width  of  the  unsupported  web, 

(c)  the  value  of  d  in  the  following  formula : 

^     (12,000  —  5), 


d  = 


40 


Where  d  =  clear  distance  between  stiffeners  of  flange  angles . 
/   =  thickness  of  web. 
s  =  shear  per  square  inch. 

The  stiffeners  at  the  ends  and  at  points  of  concentrated 
loading  shall  be  proportioned  by  the  formula  of  paragraph  16, 
by  assuming  the  effective  length  of  column  equal  to  one-half 
the  depth  of  the  girder.  End  stiffeners  and  those  under  con- 
centrated loading  shall  be  on  fillers.     Their  outstanding  legs 
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shall  be  as  wide  as  the  flange  angles  will  allow  and  shall  fit 
tightly  against  them.  Intermediate  stiffeners  may  be  crimped 
or  on  fillers  and  their  outstanding  legs  shall  be  not  less  than 
2  inches  plus  one-thirtieth  of  the  depth  of  the  girder. 

80.  Top  flanges  of  through  plate  girders  shall  be  stayed  by 
knee  braces  or  gusset  plates  at  every  floor  beam,  or  in  solid 
floor  bridges  at  distances  not  exceeding  12  feet. 

TRUSSES 

81.  Truss  spans  shall  be  given  a  camber  by  so  proportioning 
the  length  of  the  members  that  the  tops  of  the  stringers  will 
be  in  a  straight  line  when  the  bridge  is  fully  loaded. 

82.  Hip  verticals  and  members  performing  similar  functions 
and  the  two  end  panels  of  the  bottom  chords  of  single  track 
pin-connected  trusses  shall  be  rigid. 

83.  The  eye-bars  comix>sing  a  member  shall  be  so  arranged 
that  adjacent  bars  will  not  be  in  contact.  The  bars  shall  be 
as  nearly  (>arallel  to  the  axis  of  the  truss  as  possible,  the 
maximum  inclination  of  any  bar  being  one  inch  in  16  feet. 

84.  Pony  trusses  shall  be  riveted  structures  with  double 
webbed  chords.  The  web  members  shall  be  laced  or  otherwise 
effectivelv  stiffened. 

PART  SECOND— MATERIALS  AND  WORKMANSHIP 


V.  MATERIAL 

Sud  85.  Steel  shall  be  made  by  the  open-hearth  process. 

Properties  S6.  The  chemical  and  physical  properties  shall  conform  to 

the  following  limits: 


Elements  Considered 


Stnictuxal  Sted 


Rivet  Sted 


Steel  CastiiKS 


Phosphon;*,  m.w 
Sulr^ur.  n-.AxiiHun: 

V:ok:  l\>:r.:.  Minimum 
lV.;r.vi>  '.x-r  Square  Inch,  . 
l"".;:n"..»:e  : ensue  strvnsth: 
IVunds  per  Sv;.:.ire  Inch 

■ft  V      a  «^  .,      ■>»«■>.  ^     .      k.«       ^      «»4«       A      •jk*       •■ 

ChArACtci  v^!  Kr.»c:;:pc      .    .    . 


Basic 

Acid 


0.04  per  cent. 
0.06  per  cent, 
0.05  per  cent. 


itO.OOO 

Desired 
oO.OW 


(Jit.  tez&sile  strength 
■>  ■> 


ISO-"  e.A:t 


0.04  per  cent. 
0.04  per  cent. 
0.04  per  cmt. 


25.000 

Desized 
50.000 
1.500.000 


(Jit.  tensile  stiencth 


Saky 
ISO^fiatt 


0.05  per  cent. 
0.08  per  cent. 
0.05  per  cent. 

33.000 

Not  less  than 
65.000 

15  per  cent. 

(  SOkyorfine 
(  granular 

90*rf=3l 


*Sec  ,^,^:.^^:A;^h  ^~\^      +t><>e  pArA^raphs  *):.  *J*  and  '>9.      tSee  paracnph  100. 
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87.  In  order  that  the  ultimate  strength  of  full-sized  annealed 
eye-bars  may  meet  the  requirements  of  paragraph  163,  the 
ultimate  strength  in  test  specimens  may  be  determined  by  the 
manufacturers.  The  tests  other  than  those  for  ultimate 
strength  shall  conform  to  the  above  requirements. 

88.  If  the  ultimate  strength  varies  more  than  4000  pounds 
from  that  desired,  a  retest  shall  be  made  on  the  same  gauge, 
which,  to  be  acceptable,  shall  be  within  5000  pounds  of  the. 
desired  ultimate. 

89.  Chemical  determinations  of  the  percentages  of  carbon, 
phosphorus,  sulphur  and  manganese  shall  be  made  by  the 
manufacturer  from  a  test  ingot  taken  at  the  time  of  the  pour- 
ing of  each  melt  of  steel.  A  copy  of  each  analysis  shall  be 
furnished  to  the  Engineer  or  his  inspector.  Check  analyses 
shall  be  made  from  finished  material,  if  called  for  by  the  pur- 
chaser, in  which  case  an  excess  of  25  per  cent,  above  the  limits 
specified  will  be  permitted. 

90.  Plate,  shape  and  bar  specimens  for  tensile  and  bending 
tests  shall  be  made  by  cutting  coupons  from  the  finished 
product.  The  test  specimens  shall  have  both  faces  rolled  and 
both  edges  milled  either  parallel  or  to  the  form  shown  by 
F'ig.  1 ;  or  the  specimens  may  be  turned  to  a  diameter  of  % 
Hch  for  a  length  of  at  least  9  inches,  with  enlarged  ends. 

91.  Test  specimens  of  rivet  steel  shall  be  cut  full  size  from 
he  rods  as  rolled. 

92.  Pin  and  roller  specimens  shall  be  cut  from  the  finished 
ar,  in  such  manner  that  the  center  of  the  specimen  will  be 
ne  inch  from  the  surface  of  the  bar.  The  specimen  for  tensile 
2st  shall  be  turned  to  the  form  shown  by  Fig.  2.  The  speci- 
len  for  bending  test  shall  be  one  inch  by  }/^  inch  in  section. 

93.  The  number  of  tests  of  steel  castings  shall  depend  on  the 
liaracter  and  importance  of  the  castings.  Specimens  shall 
e  cut  cold  from  coupons  molded  and  cast  on  some  portion  of 
ne  or  more  castings  from  each  melt  or  from  the  sink  heads, 

the  heads  are  of  sufficient  size.     The  coupon  or  sink  head, 
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leduction  of  1  per  cent,  will  be  allowed  from  the  speci- 
jntage  of  elongation,  for  each  J^-inch  in  thickness 
•inch. 

iding  tests  may  be  made  by  pressure  or  by  blows, 
lapes  and  bars  less  than  one  inch  thick  shall  bend 
for  in  paragraph  86. 

Il-sized  material  for  eye-bars  and  other  steel  one  inch 
'.  over,  tested  in  the  same  condition  as  when  rolled, 
1  cold  180  degrees  around  a  pin,  the  diameter  of  which 

0  twice  the  thickness  of  the  bar,  without  fracture  on 
ie  of  the  bend. 

gles  5^  inch  and  less  in  thickness  shall  open  flat,  and 

1  inch  and  less  in  thickness  shall  bend  shut,  cold, 
ws  of  a  hammer,  without  sign  of  fracture.  This  test 
lade  only  when  required  by  the  inspector. 

ivet  steel,  when  nicked  and  bent  around  a  bar  of  the 
neter  as  the  rivet  rod,  shall  give  a  gradual  break  and 
y  uniform  fracture. 

inished  material  shall  be  free  from  injurious  seams, 
cks,  defective  edges  and  other  defects,  and  have  a 
iniform  and  workmanlike  finish.  Plates  36  inches 
and  under  shall  have  rolled  edges. 

very  finished  piece  of  steel  shall  have  the  melt  num- 
he  name  of  the  manufacturer  stamped  or  rolled  upon 
for  pins  and  rollers  shall  be  stamped  on  the  end. 
i  lacing  steel  and  other  small  parts  may  be  bundled 
ibove  marks  on  an  attached  metal  tag. 

[aterial  which  develops  weak  spots,  brittleness,  cracks 
imperfections,  or  is  found  to  have  injurious  defects, 
jected  at  the  shop  and  shall  be  replaced  by  the  manu- 
it  his  own  cost. 

variation  in  cross-section  or  weight  of  any  piece  of 
aore  than  2J^  per  cent,  from  that  specified  will  be 
cause  for  rejection,  except  that  sheared  plates  shall 
t  to  the  following  permissible  variations,  which  shall 
single  plates,  when  ordered  to  weight: 
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105.  Plates  weighing  12  J^  pounds  or  more  per  square  foot. 

(o)  Up  to  100  inches  wide,  2  J^  per  cent,  more  or  lesB 
than  the  nominal  weight. 

(b)  One  hundred  inches  wide  and  over,  5  per  cent, 
more  or  less  than  the  nominal  weight. 

106.  Plates  weighing  less  than  123^  pounds  per  square  foot. 

(a)  Up  to  75  inches  wide,  23^  per  cent,  more  or  less 
than  the  nominal  weight. 

(6)  Seventy-five  inches  and  up  to  100  inches  wide,  5 
per  cent,  more  or  3  per  cent,  less  than  the  nominal  weight. 

(c)  One  hundred  inches  wide  and  over,  10  per  cent, 
more  or  3  per  cent,  less  than  the  nominal  weight. 

107.  Plates  when  ordered  to  gauge  will  be  accepted  if  they 
measure  not  more  than  0.01  inch  less  than  the  ordered  thick- 
ness. 

108.  An  excess  over  the  nominal  weight,  corresponding  to 
the  dimensions  on  the  order,  will  be  allowed  for  each  plate,  if 
not  more  than  that  shown  in  the  following  table,  one  cubic 
inch  of  rolled  steel  being  assumed  to  weigh  0.2833  pound. 


Thickness 
Ordered 


^4  inch 


li 


H 


Over  ^i 


Nominal 
Weights 


10.20  lbs. 

12.75 

15.30 

17.85 

20.40 

22.95 

25.50 


Up  to  75" 


10  per  cent. 
8 
7 
6 
5 

4 

72 


Width  of  Plate 


75*  and  up  to 
100" 


14  per  cent. 

12 

10 

8 

7 

6 

5 


100*  and  up 
to  115* 


18  per  cent. 
16 
13 
10 
9 

8H     ** 
8 

6H    *• 


Over  115' 


17  per  cent. 
13 
12 
U 
10 
9 


Cast-iron 


109.  Castings  shall  be  made  of  tough  gray  iron,  with  sulphur 
not  over  0.10  per  cent.,  except  where  chilled  iron  is  specified. 
They  shall  be  true  to  pattern,  out  of  wind  and  free  from  flaws 
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xcessive  shrinkage.  If  tests  are  required,  they  shall  be 
on  the  "Arbitration  Bar"  of  the  American  Society  for 
ig  Materials,  which  is  a  round  bar  1  }i  inches  in  diameter 
5  inches  long.  The  transverse  test  shall  be  made  on  a 
span  of  12  inches  with  the  load  at  the  middle.  The 
lum  breaking  load  so  applied  shall  be  2,900  pounds,  with 
K:tion  of  at  least  yV  ^"ch  before  rupture. 

Wrought-iron  shall  be  double-rolled,  tough,  fibrous 
ttiform  in  character.  It  shall  be  thoroughly  welded  in 
:  and  free  from  surface  defects.  When  tested  in  speci- 
3f  the  form  of  Fig.  1,  or  in  full-sized  pieces  of  the  same 
,  it  shall  show  an  ultimate  strength  of  at  least  50,000 
s  per  square  inch,  an  elongation  of  at  least  18  per  cent,  in 
es,  with  fracture  wholly  fibrous.  Specimens  shall  bend 
irith  the  fiber,  through  135  degrees,  without  sign  of  frac- 
round  a  pin  the  diameter  of  which  is  twice  the  thickness 
piece  tested.  When  nicked  and  bent,  the  fracture  shall 
It  least  90  per  cent,  fibrous, 

VI.  INSPECTION  AND  TESTING  AT 
THE  MILLS 

The  purchaser  shall  be  furnished  complete  copies  of 
rders,  and  no  material  shall  be  rolled  nor  work  done 
the  purchaser  has  been  notified  where  the  orders  have 
laced,  so  that  he  may  arrange  for  the  inspection. 

The  manufacturer  shall  furnish  all  facilities /or  inspect- 
d  testing  the  weight  and  quality  of  all  material  at  the 
here  it  is  manufactured.  He  shall  furnish  a  suitable 
I  machine  for  testing  the  specimens,  as  well  as  prepare 
«es  for  the  machine,  free  of  cost  to  the  purchaser. 

The  inspector  representing  the  purchaser  at  the  mills 
lave  access,  at  all  times,  to  all  parts  of  the  mills  where 
al  to  be  inspected  by  him  is  being  manufactured. 

VII.  WORKMANSHIP 

All  parts  forming  a  structure  shall  be  built  in  accord- 
rith  approved  drawings.     The  workmanship  and  finish 
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123.  The  outside  burrs  on  reamed  holes  shall  be  removed  to 
the  extent  of  making  a  -fis  inch  fillet. 

124.  The  parts  of  riveted  members  shall  be  well  pinned  and 
firmly  drawn  together  with  bolts,  before  riveting  is  com- 
menced.    Contact  surfaces  shall  be  painted.     (See  152.) 

125.  The  ends  of  lacing  bars  shall  be  neatly  rounded,  unless 
otherwise  called  for. 

126.  Stiffeners  shall  fit  neatly  between  the  flanges  of  girders. 
Mere  tight  fits  are  called  for,  the  ends  of  the  stiffeners  shall 
be  faced  and  shall  be  brought  to  a  true  contact  bearing  with 
the  flange  angles. 

127.  Web  splice  plates  and  fillers  under  stiffeners  shall  be 
cut  to  fit  within  J^  inch  of  the  flange  angles. 

128.  Web  plates  of  girders,  which  have  no  cover  plates,  shall 
be  flush  with  the  backs  of  the  flange  angles  or  project  above 
them  not   more  than   J^  inch,   unless  otherwise  called  for 
When  web  plates  are  spliced,  not  more  than  J^  inch  clearance 
between  ends  of  plates  will  be  allowed. 

129.  The  main  sections  of  floor  beams  and  stringers  shall  be 
milled  to  exact  length  after  riveting  and  the  connection  angles 
accurately  set  flush  and  true  to  the  milled  ends.*  [If  required 
by  the  purchaser  the  milling  shall  be  done  after  the  connection 
angles  are  riveted  in  place,  the  milling  to  extend  over  the 
entire  face  of  the  member].  The  removal  of  more  than  A 
inch  .from  the  thickness  of  connection  angles  will  be  cause  for 
rejection. 

130.  Rivets  shall  be  uniformly  heated  to  a  light  cherry  red 
heat  in  a  gas  or  oil  furnace  so  constructed  that  it  can  be  ad- 
justed to  the  proper  temperature.  They  shall  be  driven  by 
pressure  tools  wherever  possible.  Pneumatic  hammers  shall 
be  used  in  preference  to  hand  driving. 

131.  Rivet  heads  shall  be  of  approved  shape,  uniform  in  size, 
and  of  neat  and  finished  appearance.  They  shall  be  central  on 
the  shank  and  shall  grip  the  assembled  pieces  firmly.  Re- 
cupping  and  caulking  will  not  be  allowed.     Loose,  burned  or 
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*See  Addendum,  clause  (f),  page  534. 
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Turned  Bolts 


Members  to 
be  Straight 


Finish  of 
Joints 


Field 
Connections 


Eye-Bars 


Boring 
Eye- Bars 


Otherwise  defective  rivets  shall  be  cut  out  and  replaced.  I^ 
cutting  out  rivets,  care  shall  be  taken  not  to  injure  the  adjacent 
metal.     If  necessary,  they  shall  be  drilled  out.    . 

132.  Wherever  bolts  are  used  in  place  of  rivets  which  trans- 
mit shear,  the  holes  shall  be  reamed  parallel  and  the  bolts  shall 
make  a  driving  fit  with  the  threads  entirely  outside  of  the 
holes.  A  washer  not  less  than  J^  inch  thick  shall  be  used 
under  nut. 

133.  The  several  pieces  forming  one  built  member  shall  be 
straight  and  fit  closely  together.  Finished  members  shall  be 
free  from  twists,  bends  and  open  joints. 

134.  Abutting  joints  shall  be  cut  or  dressed  true  and 
straight  and  fitted  close  together,  especially  where  open  to 
view.  In  compression  joints,  depending  on  contact  bearing, 
the  surfaces  shall  be  truly  faced,  so  as  to  provide  even  bearings 
after  they  have  been  perfectly  aligned  and  riveted  complete. 

135.  Holes  for  floor  beam  and  stringer  connections  shall  be 
sub-punched  and  reamed  to  a  steel  templet  not  less  than  one 
inch  thick.  t[If  required,  all  other  field  connections,  except 
those  for  laterals  and  sway  bracing,  shall  be  assembled  in  the 
shop  and  the  unmatched  holes  reamed;  and  when  so  reamed 
the  pieces  shall  be  match-marked  before  being  taken  apart.) 

136.  Eye-bars  shall  be  straight,  true  to  size,  and  free  from 
twists,  folds  in  the  neck  or  head,  and  other  defects.  The  heads 
shall  be  made  by  upsetting,  rolling  or  forging.  Welding  will 
not  be  allowed.  The  form  of  the  heads  will  be  determined  by 
the  dies  in  use  at  the  works  where  the  eye-bars  are  made,  if 
satisfactory  to  the  Engineer;  but  the  manufacturer  shall 
guarantee  the  bars  to  break  in  the  body  when  tested  to  rup- 
ture. The  thickness  of  the  head  and  neck  shall  not  vary  more 
than  A  inch  from  that  specified.     (See  163.) 

137.  Before  boring,  each  eye-bar  shall  be  properly  annealed 
and  carefully  straightened.     Pin-holes  shall  be  in  the  center 

tSce  Addendum,  clause  (e),  page  534. 
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he  bar  and  in  the  center  of  the  heads.     Bars  of  the 
gth  shall  be  bored  so  accurately  that,  when  placed 
pins    A"  inch  smaller  in  diameter  than  the   pin- 
be  passed  through  the  holes  at  both  ends  of  the  bars 
me  time  without  forcing. 

in-holes  shall  be  bored  true  to  gauges,  smooth, 
at  right  angles  to  the  axis  of  the  member  and  parallel 
)ther,  unless  otherwise  called  for.  The  boring  shall 
ifter  the  member  is  riveted. 

he  distance  center  to  center  of  pin-holes  shall  be 
ithin  A-inch,  and  the  diameter  of  the  holes  not  more 
inch  larger  than  that  of  the  pin,  for  pins  up  to  5  inch 
,  and  ij  inch  for  larger  pins. 

ins  and  rollers  shall  be  accurately  turned  to  gauges 
1  be  straight,  smooth  and  free  from  flaws. 

crew  threads  shall  make  tight  fits  in  the  nuts  and 
J.  S.  standard,  except  above  the  diameter  of  1^  inch, 
y  shall  be  made  with  six  threads  per  inch. 

teel  which  has  been  partially  heated  shall  be  properly 
except  where  used  in  minor  details. 

teel  castings  shall  be  annealed  and  free  from  large  or 
blowholes. 

/elds  in  steel  will  not  be  allowed. 

Expansion  bed  plates  shall  be  planed  true  and  smooth. 
1  plates  shall  be  planed  top  and  bottom.     The  finish- 
if  the  planing  tool  shall  be  fine  and  parallel  with  the 
of  expansion. 

'ilot  and  driving  nuts  shall  be  furnished  for  each  size 
such  numbers  as  may  be  ordered. 

'ield  rivets  shall  be  furnished  to  the  amount  of  10  per 
s  ten  rivets,  in  excess  of  the  nominal  number  required 
size. 

'ins,  nuts,  bolts,  rivets  and  other  small  parts  shall  be 
crated. 
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149.  The  scale  weight  of  every  piece  and  box  shall  be 
marked  on  it  in  plain  figures. 

150.  Payment  for  pound  price  contracts  shall  be  by  scale 
weight.  Not  over  2  per  cent,  of  the  total  weight  of  the  struc- 
ture as  computed  from  the  plans  i^ill  be  allowed  for  excess 
weight. 

VIII.  SHOP  PAINTLNTG 

*151.  Steel  work,  before  leaving  the  shop,  shall  be  thoroughly 
cleaned  and  given  one  good  coating  of  pure  linseed  oil,  or  such 
paint  as  may  be  called  for,  well  worked  into  all  joints  and 
open  spaces. 

152.  In  riveted  work,  the  surfaces  coming  in  contact  shall 
each  be  painted  before  being  riveted  together. 

153.  Pieces  and  parts  which  will  not  be  accessible  for  paint- 
ing after  erection,  including  tops  of  stringers,  eye-bar  heads, 
ends  of  posts  and  chords,  etc.,  shall  have  an  additional  coat  of 
paint  before  leaWng  the  shop. 

154.  Painting  shall  be  done  only  when  the  surface  of  the 
metal  is  perfectly  dry.  It  shall  not  be  done  in  wet  or  freezing 
weather,  unless  protected  under  cover. 

155.  Machine-finished  surfaces  shall  be  coated  with  white 
lead  and  tallow  before  shipment  and  before  being  put  out  into 
the  open  air. 

IX.  INSPECTION  AND  TESTING  AT  THE  SHOPS 

156.  The  manufacturer  shall  furnish  all  facilities  for  in- 
specting and  testing  the  weight  of  material  and  quality  of 
workmanship  at  the  shop  where  material  is  manufactured. 
He  shall  furnish  a  suitable  testing  machine  for  testing  full- 
siztMj  momlxTs,  if  required. 

157.  The  purchaser  shall  be  notified  well  in  advance  of  the 
start  of  the  work  in  the  shop,  in  order  that  he  may  have  a 
reprost^ntative  on  hand  to  inspect  material  and  workmanship. 

15S.  The  inspector  shall  luive  access,  at  all  times,  to  all 
pans  of  I  ho  shop  where  material  to  be  inspected  by  him  is 
Ivin^  man u fact uri^l. 


•S«x'  AcIdoiKium   vlAv.j>e  >\  r^\ge  554. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


533 


Specifications  for  Steel  Railway  Bridges. — Continued 


The  insi>ector  shall  stamp  each  piece  accepted  with  a 
mark.  Any  piece  not  so  marked  may  be  rejected  at 
le  and  at  any  stage  of  the  work.  If  the  inspector 
an  oversight  or  otherwise,  has  accepted  material  or 
lich  is  defective  or  contrary  to  the  specifications,  this 
I,  no  matter  in  what  stage  of  completion,  may  be  re- 
y  the  purchaser. 

The  purchaser  shall  be  furnished  complete  shop  plans. 

Zlomplete  copies  of  all  shipping  invoices  shall  be  fur- 
to  the  purchaser  with  each  shipment.  Shipping 
shall  show  the  scale  weights  of  individual  pieces. 

X.  FULL-SIZED  TESTS 

Full-sized  tests  of  eye-bars  and  similar  members,  to 
le  workmanship,  shall  be  made  at  the  manufacturer's 
,  and  the  members  so  tested  shall  be  paid  for  by  the 
er  at  contract  price,  if  the  tests  are  satisfactory.  If 
s  are  not  satisfactory,  the  members  represented  by 
11  be  rejected. 

[n  eye-bar  tests,"  the  minimum  ultimate  strength  shall 

0  pounds  per  square  inch.  The  elongation  in  10  feet, 
g  the  fracture,  shall  be  not  less  than  10  per  cent, 
ill  generally  break  in  the  body  and  the  fracture  shall 

or  fine  granular.     The  elastic  limit  as  indicated  by 
p  of  the  mercury  shall  be  recorded.     Should  a  bar 

1  the  head  and  develop  the  specified  elongation,  ulti- 
ength  and  character  of  fracture,  it  shall  not  be  cause 
:tion,  provided  not  more  than  one-third  of  the  total 
of  bars  tested  break  in  the  head  (see  136). 


Accepting 
Material 


Shop  Plans 

Shipping 
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ADDENDUM  TO  GENERAL  SPECIFICATIONS  FOR  STEEL 

RAILWAY  BRIDGES 

POINTS  TO  BE  SPECIFICALLY  DETERMINED  BY  BUYERS  WHEN 
SOLICITING  PROPOSALS  FOR  STEEL  RAILWAY  BRIDGES 

When  general  detail  drawings  are  not  furnished  for  the  use  of  bidders  specific 
answers  should  be  given  to  questions  a,  b,  and  c,  below. 

Specific  ansA^-ers  should  also  be  given  to  questions  d,  e  and  f,  if  the  class  of 
work  described  in  any  of  the  paragraphs  there  referred  to  is  desired.  If  these 
features  are  not  specifically  demanded,  the  unbracketed  paragraphs  will  be 
construed  to  define  the  kind  of  work  desired. 

(a)  WTiat  class  of  li\'e  load  shall  be  used?       (Pars.  7  and  8.) 

(b)  Shall  linseed  oil  or  paint  be  used?   If  paint,  what  kind?   (Par.  151.) 

(c)  Shall  contractor  furnish  floor  bolts? 

•^d)  Shall  general  reaming  be  done?   iPar.  121.) 

ie)  Shall  hold  connections  be  assembled  at  the  shops?   vPar.  135.) 
•vf)    Shdll  floor  connection  angles  be  milled  after  ri\-eiing?   (Par.  129.) 


•Note. — The  pr^»cuc<  Ado;»ted  and  lolivywed  by  a  LuTiee  number  <rf  railway  ecsine«rs  using 
the  AmerivMa  RaUwax-  Ensirscering  .XissocsAtioci  S^*e^nac■atiotls  is  as  foUows: 

^.d"^  Rraiair^:  v>:  roASeruJ  under  *  j''  ir.  thkikness  is  nof:  rf^uined. 

vO    F«.w  vV^.nc^:tJ^^^.  Ar^g'.ci:  arr  to  be  «":  tv^  evavt  r*^>sdiio3  so  that  iwilKi^  oC  these  angle* 

m-jl\  TKM  be  aeoej5SA:>  .  a*  :>.'.>  «v.;*d  re\:;:v"e  the  thickness  vie  ibe  ocKUiectMMi  «««gV* 

Th;::  rKXf  »s  n.'^t  a  rwt!or.  oc  the  .\r.-.f:%-ar.  Ra-.^m-ay  Er4;:neerinfi  Asociation  Specibcations- 
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RECOMMENDATION  BY  THE 
AMERICAN  RAILWAY  ENGINEERING 

ASSOCIATION 

COMMITTEE  XV. 

IRON  AND  STEEL  STRUCTURES 


CONTRACTING  FOR  STEEL  RAILWAY  BRIDGES 

It  is  recommended  that  railway  companies 

(1)  Furnish  general  detailed  plans  and  specifications  of  structural  work  to 
bidders,  complete  enough  to  show  the  exact  character  of  the  work.  If  such 
plans  cannot  be  furnished,  the  alternative  should  be  full  specifications,  accom- 
panied by  outline  plans  and  complete  information  concerning  the  work. 

(2)  Invite  bids  on  a  pound  price  basis.  If  desired,  alternate  bids  may  be 
^sked  for  the  work,  f .  o.  b.  cars,  and  for  the  work  erected.  A  lump  sum  bid  is 
inadmissible  unless  general  detailed  plans  and  specifications  are  furnished. 

(3)  Invite  bids  for  as  large  groups  of  bridges  as  can  be  defined  consistently 
•vith  the  first  recommendation.  When  necessary  to  anticipate  future  require- 
ments, the  railway  company  need  not  submit  designs  if  the  nature  of  the  work 
s  known  to  the  bidder  by  reason  of  similar  work  previously  performed  by 
■^im  for  the  railway,  or  if  designs  of  similar  structures  are  submitted  to  the 
bidders. 

(4)  Erect  bridges  with  their  own  forces  on  lines  where  traffic  is  to  be  main- 
•ained.  On  small  railways  where  suitably  organized  and  equipped  forces  for 
»uch  work  may  not  be  justified,  the  large  bridges,  and  in  some  cases  all  bridges, 
^ay  be  erected  by  contract. 

(5)  Furnish  and  lay  the  floor  timber  in  all  cases. 
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STANDARD  SPECIFICATIONS  FOR 
STRUCTURAL  STEEL  FOR  BRIDGES 

Serial  Designation:  A7-16 

Adopted  1901;  Revised  1905,  1909,  1913,  1914,  1915,  1916  by  the 

American  Society  for  Testing  Materials 

Affiliated  with  the 

International  Association  for  Testing  Materials 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  reftf 
to  the  tables  on  Pages  14  to  28.) 


Steel  Castings 


Process 


Chemical 
Composition 


Ladle  Analyses 


C'ht'ck  Analvscs 


1.  The  Standard  Specifications  for  Steel  Castings  (Serial 
Designation  A27)  adopted  by  the  American  Society  for  Test- 
ing Materials  shall  govern  the  purchase  of  steel  castings  for 
bridges.  Unless  otherwise  specified,  Class  B  castings,  medium 
grade,  shall  be  used. 

I.  MANUFACTURE 

2.  The  steel  shall  be  made  by  the  Open  Hearth  process. 

II.  CHEMICAL  PROPERTIES  AND  TESTS. 

3.  The  steel  shall  conform  to  the  following  requirements 
as  to  chemical  composition: 


Phosphorus  j  ^^f^- 
Sulphur 


Structural  Steel 


Not  over  0.06% 
Not  over  0.04% 
Not  over  0.05% 


Rivet  Steel 


Not  over  0.04  % 
Not  over  0.04  % 
Not  over  0.045% 


4.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
manufacturer  to  determine  the  percentages  of  carbon,  man- 
ganese, phosphorus  and  sulphur.  This  analysis  shall  be  made 
from  a  test  ingot  taken  during  the  pouring  of  the  melt.  The 
chemical  composition  thus  determined  shall  be  reported  to 
the  purchaser  or  his  representative,  and  shall  conform  to  the 
requirements  specified  in  Section  3. 

5.  Analyses  may  be  made  by  the  purchaser  from  finished 
material  representing  each  melt.  The  phosphorus  and  sul- 
phur content  thus  determined  shall  not  exceed  that  specified 
in  Sectic^n  3  by  more  than  25  per  cent. 
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III.  PHYSICAL  PROPERTIES  AND  TESTS 
6.  (a)  The  material  shall  conform  to  the  following  re- 
uirements  as  to  tensile  properties: 


Properties  Considered 

1 

Structural  Steel 

Rivet  Steel 

nsile strength,  lbs.  persq.  in.  . . . 
^d  point,  min.,  lb.  per  sq.  in .  .  .  . 

•ligation  in  8-in.,  min.,  per  cent . . 
•ngation  in  2-in.,  min.,  per  cent. . 

55  000-65  000» 

0.5  tens.  str. 

1  500  000'* 

Tens.  str. 

22 

46  000-56  000 

0.5  tens.  str. 

1  500  000 

Tens.  str. 

See  Paragraph  (b). 
See  Section  7. 

(b)  In  order  to  meet  the  required  minimum  tensile 
ength  of  full-sized  annealed  eyebars,  the  purchaser  may 
termine  the  tensile  strength  to  be  obtained  in  specimen 
ts;  the  range  shall  not  exceed  14,000  pounds  per  square 
h,  and  the  maximum  shall  not  exceed  74,000  pounds  per 
lare  inch.  The  material  shall  conform  to  the  requirements 
to  physical  properties  other  than  that  of  tensile  strength, 
dfied  in  Sections  6,  7  and  8  (b). 

(c)  The  yield  point  shall  be  determined  by  the  drop  of 
!  beam  of  the  testing  machine. 

7.  (a)  For  structural  steel  over  ^  inch  in  thickness,  a 
luction  of  1  from  the  percentage  of  elongation  in  8  inches 
cified  in  Section  6  (a)  shall  be  made  for  each  increase  of 
inch  in  thickness  above  %  inch,  to  a  minimum  of  18  per 
t. 

(b)  For  structural  steel  under  j^  inch  in  thickness,  a 
uction  of  2.5  from  the  percentage  of  elongation  in  8  inches 
cified  in  Section  6  (a)  shall  be  made  for  each  decrease  of  j^ 
1  in  thickness  below  ^  inch. 

8.  (a)  The  test  specimen  for  plates,  shapes,  and  bars, 
ept  as  specified  in  Paragraphs  (6),  (c)  and  (d),  shall  bend 
i  through  180  degrees  without  cracking  on  the  outside  of 
bent  portion,  as  follows:  For  material  ^4  inch  or  under  in 
:kness,  flat  on  itself;  for  material  over  Ji  inch  to  and  in- 
iing  1J4  inches  in  thickness,  around  a  pin  the  diameter  of 
ch  is  equal  to  the  thickness  of  the  specimen;  and  for  ma- 
al  over  1J4  inches  in  thickness,  around  a  pin  the  diameter 
irhich  is  equal  to  twice  the  thickness  of  the  specimen. 


Tension  Tests 


Modifications 
in  Elongation 


Bend  Tests 
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(b)  The  test  specimen  for  eyebar  flats  shall  bend  cold 
through  180  degrees  without  cracking  on  the  outside  of  the 
bent  portion  as  follows:  For  material  J^-inch  or  under  in 
thickness,  around  a  pin  the  diameter  of  which  is  equal  to  the 
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Figure  1 

thickness  of  the  specimen ;  for  material  over  J^-inch,  to  and 
including  1  }4  inches  in  thickness,  around  a  pin  the  diameter  of 
which  is  equal  to  twice  the  thickness  of  the  specimen;  and  for 
material  over  1 J4  inches  in  thickness,  around  a  pin  the  diam- 
eter of  which  is  equal  to  three  times  the  thickness  of  the 
specimen. 

(c)  The  test  specimen  for  pins,  rollers  and  other  bars, 
when  prepared  as  specified  in  Section  9  (e),  shall  bend  cold 
through  180  degrees  around  a  1-inch  pin  without  cracking  on 
the  outside  of  the  bent  portion. 

(d)  The  test  specimen  for  rivet  steel  shall  bend  cold 
through  180  degrees  flat  on  itself  without  cracking  on  the 
outside  of  the  bent  portion. 

9.  (a)  Tension  and  bend  test  specimens  shall  be  taken 
from  rolled  steel  in  the  condition  in  which  it  comes  from  the 
rolls,  except  as  specified  in  Paragraph  (6). 

(b)  Tension  and  bend  test  specimens  for  pins  and 
rollers  shall  be  taken  from  the  finished  bars,  after  annealing 
when  annealing  is  specified. 
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(c)  Tension  and  bend  test  specimens  for  plates,  shapes 
nd  bars,  except  as  specified  in  Paragraphs  (rf),  («)  and  (/), 
lall  be  of  the  full  thickness  of  material  as  rolled.  They  may 
2  machined  to  the  form  and  dimensions  shown  in  Fig.  1,  or 
ith  both  edges  parallel;  except  that  bend  test  specimens  for 
ebar  flats  may  have  three  rolled  sides. 


^Qc/fus  not  less     j^ 


—  /  •• 


k — -2  "  Gauge  Length—-^ 
Figure  2 

Mote. — The  gauge  length,  parallel  portions  and  fillets  shall  be  shown  as 
the  ends  may  be  of  any  form  which  will  fit  the  holders  of  the  testing 
ihine. 


(d)  Tension  and  bend  test  specimens  for  plates,  and 
sion  test  specimens  for  eyebar  flats,  over  IJ^  inches  in 
:kness  may  be  machined  to  a  thickness  or  diameter  of  at 
Jt  J^-inch  for  a  length  of  at  least  9  inches. 

(e)  Tension  test  specimens  for  pins,  rollers  and  bars 
cept  eyebar  flats)  over  1  }/2  inches  in  thickness  or  diameter 
y  conform  to  the  dimensions  shown  in  Figure  2.  In  this 
e  the  ends  shall  be  of  a  form  to  fit  the  holders  of  the  testing 
chine  in  such  a  way  that  the  load  shall  be  axial.  Bend 
:  specimens  may  be  1  inch  by  3^  inch  in  section.  The 
3  of  the  specimen  shall  be  located  at  any  point  midway  be- 
'en  the  center  and  surface  and  shall  be  parallel  to  the  axis  of 
bar. 

(/)  Tension  and  bend  test  specimens  for  rivet  steel  shall 
jf  the  full-size  section  of  bars  as  rolled. 

0.  (a)  One  tension  and  one  bend  test  shall  be  made  from 
h  melt;  except  that  if  material  from  one  melt  differs  ^-inch 


Number  of 
Tests 
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or  more  in  thickness,  one  tension  and  one  bend  test  shall 
made  from  both  the  thickest  and  the  thinnest  material  n^lL 
\h}  If  any  test  specimen  shows  defective  machining 
develops  flaws,  it  may  be  discarded  and  another  specimen  si 
stituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  : 
specimen  is  less  than  that  specified  in  Section  6  u.  and  a 
part  of  the  fractm'e  is  more  than  J<i-inch  from  the  center 
the  gauge  length  of  a  2 -inch  specimen  or  is  outside  the  mai 
third  of  the  gauge  length  of  an  8-inch  s()ecimen.  as  indsci; 
by  scribe  scratches  marked  on  the  specimen  before  tescini 
retest  shall  be  allowed. 

I\ .  PERMISSIBLE  VARLATIONS  IN 
WEIGHT  AND  THICKNESS 

Permissible  11.  The  cross-section  or  weight  of  each  piece  of  steel  sh 

\anat!on3  ^^j.  var>'  more  than  2.5  per  cent,  from  that  specified:  exD 

in  the  case  of  sheared  plates,  which  shall  be  covered  by  i 
follou'ing  permissible  variations.  One  cubic  inch  of  roll 
steel  is  assumed  to  weigh  0.2833  pounds. 

(a)   When   Ordered   to    Weight   per   Square    Foot:  1 
weight  of  each  lot^  in  each  shipment  shall  not  var\'  from 
weight  ordered  more  than  the  amount  given  in  Table  I. 

{b)   When  Ordered  to  Thickness:   The  thickness  of  & 
plate  shall  not  var\-  more  than  0.01  inch  under  that  order 
The  overweight  of  each  lot*  in  each  shipment  shall  not 
ceed  the  amount  given  in  Table  11. 

•The  term  "lot"  applied  to  Table  I  means  all  of  the  plates  of  each  gi 
width  and  group  weight. 

-The  term  "lot"  applied  to  Table  II  means  all  of  the  plates  of  each  gi 
width  and  group  thickness. 
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Table  I, — Permissible  Variations  of  Plates  Ordered  to  Weight 


Table  II.- 

-Permissible  Overweights 
Ordered  to  Thickness 

OF  Plates 

^^ATEP'oO^O^fLix^FO^WC^GTVEN^" 

Inches 

«-' 

UndM 
4Sin. 

^d" 

UiZ 

S- 

96  in., 

>H-- 

110  in.. 

IJOto 

,i.^,n. 

H 

<> 

10 

14 

Under  H 

ftMC 

8 

9 

li 

MtoA^l- 

imc 

7 

10 

U 

AtoMfxd 

AMd 

6 

9 

10 

12 

14 

19 

Ji  to  A  ™d 

4wc 

5 

8 

10 

12 

17 

Atoned 

A«c 

4.S 

7 

9 

10 

15 

HtoAe>d 

^(E>C 

4 

4.5 

6 

8 

9 

13 

AtoH«d 

H^a 

3.5 

4.S 

S 

7 

a 

11 

J^to^exd 

litK 

3 

3.5 

4.5 

6 

9 

!ito^e«d 

:    excl 

2.5 

3.S 

4 

4.5 

5 

6 

8 

fit0  lac 

SJ 

2^ 

.1.5 

4 

*.■! 

^   \     6  \     1   \  \™«.« 

542 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Specifications  for  Structural  Steel  for  Bridges. — Continued 


Finish 


Marking 


Inspection 


Rejection 


Rehearing 


V.  FINISH 

12.  The  finished  material  shall  be  free  from  injurious  de- 
fects and  shall  have  a  workmanlike  finish. 

VI.  MARKING 

13.  The  name  or  brand  of  the  manufacturer  and  the  melt 
number  shall  be  legibly  stamped  or  rolled  on  all  finished  ma- 
terial, except  that  rivet  and  lattice  bars  and  other  small  sec- 
tions shall,  when  loaded  for  shipment,  be  properly  separated 
and  marked  for  identification.  The  identification  marks  shall 
be  legibly  stamped  on  the  end  of  each  pin  and  roller.  The 
melt  number  shall  be  legibly  marked,  by  stamping  if  practic- 
able, on  each  test  specimen. 

VII.  INSPECTION  AND  REJECTION 

14.  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which. concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  specifications.  All  tests 
(except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  unless  otherwise 
specified,  and  shall  be  so  conducted  as  not  to  interfere  unneces- 
sarily with  the  operation  of  the  works. 

15.  (a)  Unless  otherwise  specified,  any  rejection  based  on 
tests  made  in  accordance  with  Section  5  shall  be  reported 
within  five  working  days  from  the  receipt  of  samples. 

(6)  Material  which  shows  injurious  defects  subsequent 
to  its  acceptance  at  the  manufacturer's  works  will  be  rejected, 
and  the  manufacturer  shall  be  notified. 

16.  Samples  tested  in  accordance  with  Section  5,  which 
represent  rejected  material,  shall  be  preserved  for  two  weeks 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction 
with  the  results  of  the  tests,  the  manufacturer  may  make 
claim  for  a  rehearing  within  that  time. 
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Shear — average — on  webs  of  plate  girders  and  rolled  beams, 

gross  section 10000 

Bearing  pressure  on  shop  rivets  and  pins 24000 

Bearing  on  bolts  and  field  rivets 20000 

The  pressure  per  linear  inch  on  expansion  rollers  shall  not  exceed  600  times 
le  diameter  of  rollers  in  inches. 

Axial  compression  of  gross  sections  of  columns,  for  ratio  of — up  to 

120 19000— 100-i- 

r 

with  a  maximum  of 13000 

where  Ineffective  length  of  members  in  inches, 

r^  corresponding  radius  of  gyration  of  section  in  inches. 

For  ratios  of — up  to  120,  and  for  greater  ratios  up  to  200,  use  the  amounts 

given  in  the  following  table.    For  intermediate  ratios,   use  proportional 
imounts. 


Ratio 

Amount 

Ratio 

Amount 

60 

13000 

130 

6500 

70 

12000 

140 

6000 

80 

11000 

150 

5500 

90 

10000 

160 

5000 

100 

9000 

170 

4500 

110 

8000 

180 

4000 

120 

7000 

190 

3500 

5.  For  bracing  and  combined  stresses  due  to  wind  and  other  loading,  the 
Permissible  working  stresses  may  be  increased  25% — provided  the  section  thus 
bund  is  not  less  than  that  required  by  the  dead  and  live  loads  alone. 


PROPORTION  OF  PARTS 

6.  General.  The  effective  or  unsupported  length  of  main  compression 
nembers  shall  not  exceed  120  times,  and  for  secondary  members  200  times,  the 
east  radius  of  gyration. 

7.  In  proportioning  columns,  provision  must  be  made  for  eccentric  loading. 
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"i.  in  propoftiofiing  tensioa  members,  net  sectioa  must  be  used. 
t^^^  ^Wifjcted  must  be  taken  y^  inch  larger  than  the  nominal  size  of  rivet& 

'Jf,  MfrmV^ers  subject  to  the  action  of  both  axial  and  bending  stresses 
Y^  j>r/>pr>rtJonfcd  y>  that  the  greatest  fiber  stress  will  not  exceed  the 
VtntU*t  in  that  member. 

10.  Mf-mljers  subject  to  alternate  stresses  of  tension  and  compressioa 
Ur  \/rff\j(fn\(mtf\  (or  the  stress  giving  the  largest  section,  but  their  conrn 
nIhtW  )f*:  profx^rtioned  for  the  sum  of  the  stresses. 

11.  (hrders.     Rolled  I-beams  and  channels,  and  built-up  members  used 
SffAtuH  anr!  girders  shall  be  proportioned  by  their  moments  of  inertia  of 
%r(f%n  «»f^  tions. 

12.  Flatc  girder  webs  shall  have  a  thickness  not  less  than  xiff  of  the  ai 
Hn\)\i<)ttt{\  flistance  between  flange  angles.  The  webs  shall  have  stiffenefl 
gi'Hfrally  in  pairs,  over  bearings,  at  points  of  concentrated  loading,  and  a 
of  h^T  fx->int8  where  the  thickness  of  the  web  is  less  than  ^  of  the  unsupport^ 
diBtanrr  between  flange  angles,  generally  not  farther  apart  than  the  depth ti 
the  web  plate,  with  a  maximum  limit  of  six  (6)  feet. 

13.  The  lateral  unsupported  length  of  beams  and  girders  shall  not  exced 
40  tinu'S  the  width  of  the  compression  flange.  When  the  unsupported  lengtl 
(\)  cxrccrls  10  times  the  width  (b)  of  the  compression  flange,  the  stress  pe 

Hrjiiarc  inch  in  the  compression  flange  shall  not  exceed  19000 — 300-r-. 

b 

DPITAILS  OF  STEEL  CONSTRUCTION 

14.  Geyieral.  Adjustable  members  in  any  part  of  structures  shall  prefer 
ably  !)('  avoided. 

l.S.  Sections  shall  preferably  be  made  symmetrical. 

16.  ,\()  connection,  except  lattice  bars,  shall  have  less  than  two  rivets. 

17.  'rriisses  shall  |)referably  be  riveted  structures.  Heavy  trusses  of  Ion 
sp.m,  where  the  riveted  field  connections  would  become  unwieldy,  or  for  oth( 
>;<)()(1  re.isoiis,  may  be  designed  as  pin-connected  structures. 

15.  .\l)imin^  joints  in  compression  members  faced  for  bearing  shall  l 
s|)liri(l  siitiuiently  to  hold  the  connecting  members  accurately  in  place.  .A 
other  joints  in  riveted  work,  whether  in  tension  or  compression,  shall  be  full 

^piiv  rd. 

l'>  I  .ner.il,  longitudinal  and  transverse  bracing  in  all  structures  sha 
pieli  i.il>l\  be  composed  of  rigid  members,  and  shall  be  designed  to  be  sufficiei 
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vithstsind  wind  and  other  lateral  forces  when  building  is  in  process  of  erec- 
as  well  as  after  completion. 

i  Girders.     When  two  or  more  rolled  beams  are  used  to  form  a  girder, 
shall  be  connected  by  bolts  and  separators  at  intervals  of  not  more  than 
t.    All  beams  having  a  depth  of  12  inches  and  more  shall  have  at  least  two 
to  each  separator. 

.  The  flange  plates  of  all  girders  shall  be  limited  in  width,  so  as  not  to 
id  more  than  6  inches  beyond  the  outer  line  of  rivets  connecting  them  to 
ngles,  or  eight  times  the  thickness  of  the  thinnest  plate. 
.  Web  stiffeners  shall  be  in  pairs,  and  shall  have  a  close  bearing  against 
lange  angles.  Those  over  the  end  bearing  or  forming  the  connection 
een  girder  and  column  shall  be  on  fillers.  Intermediate  stiflfeners  may  be 
lers  or  crimped  over  the  flange  angles. 

.  Web  plates  of  girders  must  be  spliced  at  all  points  by  a  plate  on  each 
of  the  web,  capable  of  transmitting  the  full  stress  through  splice  rivets. 
.  Riveting,  The  minimum  distance  between  centers  of  rivet  holes  shall 
iree  diameters  of  the  rivet ;  but  the  distance  shall  preferably  be  not  less 
3  inches  for  J/g  inch  rivets,  2}^  inches  for  ^  inch  rivets,  2  inches  for 
ch  rivets,  and  1 J^  inches  for  J^  inch  rivets.  The  maximum  pitch  in  the 
Df  the  stress  for  members  composed  of  plates  and  shapes  will  be  6  inches 
'^  inch  rivets,  6  inches  for  J^  inch  rivets,  4J^  inches  for  ^  inch  rivets  and 
hes  for  }^  inch  rivets. 

.  For  angles  in  built  sections  with  two  gauge  lines,  with  rivets  staggered, 
aaximum  pitch  in  each  line  shall  be  twice  as  great  as  given  above.  Where 
)r  more  plates  are  in  contact,  rivets  not  more  than  12  inches  apart  in  either 
tion  shall  be  used  to  hold  the  plates  together. 

.  The  minimum  distance  from  the  center  of  any  rivet  hole  to  a  sheared 
shall  be  IJ^  inches  for  %  inch  rivets,  1}^  inches  for  %  inch  rivets,  1}^ 
is  for  5^  inch  rivets  and  1  inch  for  3^  inch  rivets;  and  to  a  rolled  edge,  1  )^, 
1,  and  J/g  inches,  respectively. 

.  The  maximum  distance  from  any  edge  shall  be  eight  times  the  thickness 
e  plate. 

.  The  pitch  of  rivets  at  the  ends  of  built  compression  members  shall  not 
id  four  diameters  of  the  rivets  for  a  length  equal  to  one  and  one-half 
s  the  maximum  width  of  the  member. 

.  Latticing.     The  open  sides  of  compression  members  shall  be  provided 

lattice  bars,  having  tie  plates  at  each  end  and  at  intermediate  points 

e  the  lattice  is  interrupted.     The  tie  plates  shall  be  as  near  the  ends  as 
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practicable.  In  main  members  carrying  calculated  stresses,  the  end  tie  plates 
shall  have  a  length  not  less  than  the  distance  between  the  lines  of  rivets  con- 
necting them  to  the  ilanges,  and  intermediate  ones  not  less  than  half  this  dis- 
tance.    Their  thickness  shall  not  be  less  than  one-fiftieth  of  the  same  distance. 

30.  The  latticing  of  compression  members  shall  be  proportioned  to  resist 
a  shearing  stress  equal  to  2%  of  the  direct  stress.  The  minimum  thickness  of 
lattice  bars  shall  be  for  single  lattice,  one-fortieth,  and  for  double  lattice,  one- 
sixtieth  of  the  distance  between  the  end  rivets.  Their  minimum  width  shall 
be  as  follows: 

For  15  inch  channels,  or  built  sections  with 

3}4  and  4  inch  angles 2 J^  inches  {J4  inch  rivets). 

For  12,  10  and  8  inch  channels,  or  built 

sections  with  3  inch  angles 2J4  inches  (Ji  inch  rivets). 

For  8  and  7  inch  channels,  or  built 

sections  with  2J^  inch  angles 2      inches  ($^  inch  rivets). 

For  6  and  5  inch  channels,  or  built 

sections  with  2  inch  angles 1  Ji  inches  (J^  inch  rivets). 

31.  The  inclination  of  lattice  bars  with  the  axis  of  the  member  shall  gener- 
ally be  not  less  than  45  degrees.  When  the  distance  between  the  rivet  lines 
in  the  flanges  is  more  than  15  inches,  if  a  single  rivet  bar  is  used,  the  lattice 
shall  be  double. 

32.  The  pitch  of  lattice  connections,  along  the  flange,  divided  by  the  least 
radius  of  gyration  of  the  member  between  connections,  shall  be  less  than  the 
corresponding  ratio  of  the  member  as  a  whole. 

33.  Pins.  Pin  holes  shall  be  reinforced  by  plates  where  necessary.  At 
least  one  plate  shall  be  as  wide  as  the  projecting  flanges  will  allow;  where  angles 
are  used,  this  plate  shall  be  on  the  same  side  as  the  angles.  The  plates  shall 
contain  sufficient  rivets  to  distribute  their  portion  of  the  pin  pressure  to  the 
full  cross  section  of  the  member. 

34.  Pins  shall  be  long  enough  to  insure  a  full  bearing  of  all  parts  connected 
upon  the  turned-down  body  of  the  pin.  Members  packed  on  pins  shall  be 
held  against  lateral  movement. 

WORKMANSHIP 

35.  General.  The  workmanship  shall  be  equal  to  the  best  practice  in 
modern  structural  works.  Shearing  shall  be  done  accurately,  and  all  portions 
of  the  work  exposed  to  view  shall  be  neatly  finished. 
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36.  Punching.  The  diameter  of  the  punch  shall  not  be  more  than  ^  inch, 
nor  that  of  the  die  more  than  J  inch,  larger  than  the  diameter  of  the  rivet. 
Punching  shall  be  done  accurately,  but  an  occasional  slight  inaccuracy  in  the 
matching  of  holes  may  be  corrected  with  reamer.  Drifting  to  enlarge  unfair 
holes  will  not  be  allowed. 

37.  Riveting,  The  size  of  rivets  shall  be  as  called  for  on  the  plans.  Rivets 
shall  be  driven  by  pressure  tools  wherever  possible.  Pneumatic  hammers 
shall  be  used  in  preference  to  hand  driving.  Rivets  shall  look  neat  and 
finished,  with  heads  of  approved  shape,  full  and  of  equal  size.  They  shall  be 
centered  on  the  shank  and  shall  grip  the  assembled  pieces  firmly. 

38.  Assembling.  Riveted  members  shall  have  all  parts  well  pinned  up  and 
firmly  drawn  together  with  bolts  before  riveting  is  commenced.  Contact 
surfaces  shall  be  painted.  Abutting  joints  shall  be  cut  or  dressed  true  and 
straight  and  fitted  closely  together.  In  compression  joints  depending  on 
contact  bearing,  the  surfaces  shall  be  truly  faced,  so  as  to  have  even  bearing 
after  they  are  riveted  up  complete  and  when  perfectly  aligned.  The  several 
pieces  forming  one  built  member  shall  be  straight  and  shall  fit  closely  together, 
and  finished  members  shall  be  free  from  twists,  bends  or  open  joints. 

39.  Eye  Bars.  Eye  bars  shall  be  straight  and  true  to  size,  and  shall  be  free 
from  twists,  folds  in  the  neck  or  head,  or  any  other  defect.  Heads  shall  be 
made  by  upsetting,  rolling  or  forging.  Welding  will  not  be  allowed.  Before 
boring,  each  eye  bar  shall  be  perfectly  annealed  and  carefully  straightened. 
Pin  holes  shall  be  in  the  center  line  of  bars  and  in  the  center  of  heads.  Bars  of 
the  same  length  shall  be  bored  so  accurately  that,  when  placed  together,  pins 
•j^  inch  smaller  in  diameter  than  the  pin  holes  can  be  passed  through  the  holes 
at  both  ends  of  the  bars  at  the  same  time. 

40.  Pins.  Pins  and  rollers  shall  be  turned  accurately  to  gauges,  and  shall 
be  straight,  smooth  and  entirely  free  from  flaws.  Pin  holes  shall  be  bored  true 
to  gauges,  smooth  and  straight,  at  right  angles  to  the  axis  of  the  member  and 
parallel  to  each  other,  unless  otherwise  called  for.  Wherever  possible,  the 
Doring  shall  be  done  after  the  member  is  riveted  up.  The  distance  from  center 
:o  center  of  pin  holes  shall  be  correct  within  ^  inch,  and  the  diameter  of  the 
lole  not  more  than  -jV  inch  larger  than  that  of  the  pin  for  pins  up  to  5  inches 
iiameter,  and  t^  inch  for  larger  pins. 

41.  Bed  Plates.  Expansion  bed  plates  shall  be  planed  true  and  smooth. 
The  cut  of  the  planing  tool  shall  correspond  with  the  direction  of  expansion. 

42.  Annealing.     Steel,  except  in   minor  details,  which   has  been   partially 
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heated,  shall  be  properly  annealed.     Welds  in  steel  will  not  be  allowed.    AU 
steel  castings  shall  be  annealed. 

43.  Painting.  Steelwork,  before  leaving  the  shop,  shall  be  thoroughly 
cleaned  and  given  one  good  coating  of  such  paint  as  may  be  called  for,  well 
worked  into  all  joints  and  open  spaces. 

44.  In  riveted  work,  the  surfaces  coming  in  contact  shall  be  painted  before 
being  riveted  together. 

45.  Machine  finished  bearing  surfaces  coming  in  contact  with  similar  sur- 
faces should  be  coated  with  white  lead  and  tallow  before  shipment. 

46.  Inspection.  The  manufacturer  shall  furnish  all  facilities  for  inspecting 
and  testing  the  weight,  quality  of  material  and  workmanship.  He  shall  fur- 
nish a  suitable  testing  machine  for  testing  the  specimens,  as  well  as  prepare  the 
pieces  for  the  machine  free  of  charge. 

47.  He  shall  give  the  inspector  for  the  purchaser  free  access  to  all  parts  of 
the  works  where  the  material  under  inspection  is  manufactured. 


STEEL  DERRICKS  AND  DRILLING  RIGS 

Steel  Derricks  and  Drilling  Rigs  are  manufactured  by  Carnegie  Steel  Com- 
pany for  use  in  drilling  wells  for  oil,  gas,  salt,  etc.,  and  for  mineral  exploration 
work.  They  are  made  for  use  with  cable  tools,  rotary  tools  and  in  combina- 
tions with  derricks  55  ft.  (16.76  meters),  64  ft.  (19.51  meters),  72  ft.  (21.95 
meters),  80  ft.  (24.38  meters),  86  ft.  (26.21  meters)  and  106  ft.  (32.31  meters) 
high  to  recognized  standards  as  to  base  and  top  dimensions,  arrangement  of 
machiner>-,  etc.  They  are  made  with  Woodworth,  Yorke  or  Foukes  joints  for 
use  over  shallow  wells  or  in  the  very  heaviest  service. 

For  full  particulars  as  to  sizes,  working  loads  and  methods  of  erection,  see 
special  pamphlet  entitled  Steel  Derricks  and  Drilling  Rigs,  which  will  be 
furnished  on  request. 
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Serial  Designation  :  A9- 1 6 

Adopted  1901;  Revised  1909,  1913,  1914,  1916  by  the 
American  Society  for  Testing  Materials 
Affiliated  with  the 
International  Association  for  Testing  Materials 

(For  the  Metric  equivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
to  the  tables  given  on  Pages  14  to  28.) 


I.  MANUFACTURE 

1.  (a)  Structural  steel,  except  as  noted  in  Paragraph  (6), 
may  be  made  by  the  Bessemer  or  the  Open  Hearth  process/ 

(b)  Rivet  steel,  and  steel  for  plates  or  angles  over  ^- 
inch  in  thickness  which  are  to  be  punched,  shall  be  made  by 
the  Open  Hearth  process: 

II.  CHEMICAL  PROPERTIES  AND  TESTS 

2.  The  steel  shall  conform  to  the  following  requirements 
as  to  chemical  composition: 


• 

Structural  Steel 

Rivet  Steel 

Phosphorus  g|^-&^^w. . . . : : 

Sulphur 

Not  over  0.10% 
Not  over  0.06% 

Not  over  0.06  % 
Not  over  0.045% 

, 

3.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
manufacturer  to  determine  the  percentages  of  carbon,  man- 
ganese, phosphorus  and  sulphur.  This  analysis  shall  be  made 
from  a  test  ingot  taken  during  the  pouring  of  the  melt.  The 
chemical  composition  thus  determined  shall  be  reported  to 
the  purchaser  or  his  representative,  and  shall  conform  to  the 
requirements  specified  in  Section  2. 

4.  Analyses  may  be  made  by  the  purchaser  from  finished 
material  representing  each  melt.  The  phosphorus  and  sul- 
phur content  thus  determined  shall  not  exceed  that  specified 
in  Section  2  by  more  than  25  per  cent. 


Process 


Chemical 
Composition 


Ladle  Analyses 


Check  Analyses 
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Tension  Tests 


Modifications 
in  Elongation 


Bend  Tests 


Test  Specimens 


III.  PHYSICAL  PROPERTIES  AND  TESTS 

5.  (a)  The  material  shall  conform  to  the  following  require- 
ments as  to  tensile  properties: 


Properties  Considered 

Structural  Steel 

Rivet  Steel 

Tensile  strength,  lbs.  per  sq.  in 

Yield  point,  min.,  lb.  per  sq.  in 

Elongation  in  8  in.,  min,  per  cent 

Elongation  in  2  in.,  min.,  per  cent. . . 

55  000-65  000 

0.5  tens.  str. 

1400000^ 

Tens.  str. 

22 

46  000-56  000 

0.5  tens.  str. 

1400000 

Tens.  str. 

•  •   •   • 

*See  Section  6. 

(6)  The  yield  point  shall  be  determined  by  the  drop  of 
the  beam  of  the  testing  machine. 

6.  (a)  For  structural  steel  over  J^-inch  in  thickness,  a 
deduction  of  1  from  the  percentage  of  elongation  in  8  inches 
specified  in  Section  5  (a)  shall  be  made  for  each  increase  of 
^  inch  in  thickness  above  %  inch,  to  a  minimum  of  18  per  cent. 

(b)  For  structural  steel  under  ^  inch  in  thickness,  a 
deduction  of  2.5  from  the  percentage  of  elongation  in  8  inches 
si>ecified  in  Section  5(a)  shall  be  made  for  each  decrease  of 
t^  inch  in  thickness  below  ^  inch. 

7.  (a)  The  test  specimen  for  plates,  shapes  and  bars,  ex- 
cept as  specified  in  Paragraphs  (b)  and  (c),  shall  bend  cold 
through  180  degrees  without  cracking  on  the  outside  of  the 
bent  portion,  as  follows:  For  material  Ji  inch  or  under  in 
thickness,  flat  on  itself;  for  material  over  %  inch  to  and  in- 
cluding 1  }4  inches  in  thickness,  around  a  pin  the  diameter  of 
which  is  equal  to  the  thickness  of  the  specimen;  and  for 
material  over  1  }4  inches  in  thickness,  around  a  pin  the  diameter 
of  which  is  equal  to  twice  the  thickness  of  the  specimen. 

(b)  The  test  specimen  for  pins,  rollers  and  other  bars, 
when  prepared  as  specified  in  Section  8  («),  shall  bend  cold 
through  180  degrees  around  a  1-inch  pin  without  cracking  on 
the  outside  of  the  bent  portion. 

(c)  The  test  specimen  for  rivet  steel  shall  bend  cold 
through  180  degrees  flat  on  itself  without  cracking  on  the  out- 
side of  the  bent  portion. 

8.  (a)  Tension  and  bend  test  specimens  shall  be  taken 
from  rolled  steel  in  the  condition  in  which  it  comes  from  the 
rolls,  except  as  specified  in  Paragraph  (b). 
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(b)  Tension  and  bend  test  specimens  for  pins  and  rollers 
shall  be  taken  from  the  finished  bars,  after  annealing  when 
annealing  is  specified. 


I 
I 


•ABOUT  3- 


L 


M 


-AIOUT   18- 


Figure  1 

(f )  Tension  and  bend  test  specimens  for  plates,  shapes 
and  bars,  except  as  specified  in  Paragraphs  {d),  (e)  and  (/), 
shall  be  of  the  full  thickness  of  material  as  rolled ;  and  may  be 
machined  to  the  form  and  dimensions  shown  in  Figure  1,  or 
with  both  edges  parallel. 

(d)  Tension  and  bend  test  specimens  for  plates  over 
l}4  inches  in  thickness  may  be  machined  to  a  thickness  or 
diameter  of  at  least  Ji  inch  for  a  length  of  at  least  9  inches. 

(e)  Tension  test  specimens  for  pins,  rollers  and  bars 
over  IJ^  inches  in  thickness  or  diameter  may  conform  to  the 
dimensions  shown  in  Figure  2.  In  this  case  the  ends  shall  be 
of  a  form  to  fit  the  holders  of  the  testing  machine  in  such  a 
way  that  the  load  shall  be  axial.  Bend  test  specimens  may 
be  1  by  }^  inch  in  section.  The  axis  of  the  specimens  shall 
be  located  at  any  point  midway  between  the  center  and  sur- 
face and  shall  be  parallel  to  the  axis  of  the  bar. 

(/)  Tension  and  bend  test  specimens  for  rivet  steel  shall 
be  of  the  full-size  section  of  bars  as  rolled. 

9.  (a)  One  tension  and  one  bend  test  shall  be  made  from 
each  melt;  except  that  if  material  from  one  melt  differs  % 
inch  or  more  in  thickness,  one  tension  and  one  bend  test  shall 
be  made  from  both  the  thickest  and  the  thinnest  material 
rolled. 

(b)  If  any  test  specimen  shows  defective  machining  or 


4 


Number  of 
Tests 
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develops  flaw^,  it  may  be  discarded  and  another  specime: 
substituted. 

(c)  If  the  i)ercentage  of  elongation  of  any  tension  t 
specimen  is  less  than  that  specified  in  Section  5  (a)  and  aay 
part  of  the  fracture  is  more  than  ^i  inch  from  the  center  of 
the  gauge  length  of  a  2-inch  specimen  or  is  outside  the  middle 
third  of  the  gauge  length  of  an  8-inch  specimen  as  indicated  by 
scribe  scratches  marked  on  the  specimen  before  testing,  a  re- 
test  shall  be  allowed. 


Radius  not  /ess 


Zil 


U.^  2*  Gauge  Ungth  ^^ 
Figure  2 

Note. — The  gauge  leagth.  parallel  portions  and  fillets  ^lall  be  as  shown 
but  the  ends  may  be  of  any  form  wIik^  will  fit  the  holders  of  the  testing 
machine. 


K: 


IVi-n-ssilio 


I\\  PERMISSIBLE  VARIATIONS  IN 
VVEIGHT  AND  THICKNESS 

10.  The  cross-section  or  weight  of  each  piece  of  steel  shall 
not  var\-  nKwre  than  2,5  per  cent,  from  that  sp^ecified;  except 
in  the  case  of  sheared  plates,  which  shall  be  covered  by  the 
following  j»rmissible  \"ariaiions.  One  cubic  inch  of  rolled 
SI  eel  is  assumixl  lo  wvigh  0.2  j^v^  pound. 

vO''  Wh^fi  cVJrnrJ  /o  Wn^hi  per  Square  Foot:  The 
\\oij:hi  of  each  lot-  in  each  shipment  shall  not  \'ar>-  from  the 
woij^hi  onioRxi  more  than  ihe  amount  given  in  Table  I. 

,5^    Whrii  O'sir'^J  ;o  ThsK'h^wss:   The  thickness  of  each 
plaio  shall  no*  \ary  nx^n.^  ihan  0.01  inch  under  that  ordered. 
The  owrwvfjih:  v^t  oav^h  loi*  in  each  shipment  shall  not  ex- 
ctxxl  the  a:-:v>;:ni  i:ivon  in  Tabli*  11. 

Th;'  :t-:-:     c.\:     apS^**.  :."  TAb>  1  r.icAJi*  ill  ol  the  plates  of  each  group 


\\ 


.»^:     ,i,rp>.;x*.  t.''  Tji>:r  ! I  r.-.f^Ar.?  aI!  virf^  the  ;4Ate$  vrf  each  group 
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Table  I. — Peruissiblb  Variations  op  Plaibs  Ordered  to  Weight 


,  Note.— The  weight  per  square  foot  of  individual  piaCes  sball  not  vaiv  from  Che  ordered  we<(ht 
br  more  than  1 H  times  the  amount  given  in  thia  cable. 

Table  II. — Permissible  Overweights  of  Plates  Ordered  to  Thickness 


OuiERED 

Thicknbss. 
Inches 

Undn 
Win. 

-FS5r 

72  in. 

^XCE^^.NAV 
'KRCBMUC-.BS 

Ti. 

108  in". 

20in° 

32  in. 

32  in 

Ordeud 

Under  H 

10 

n 

14 

Under  a 

«.0Ae»:l. 

10 

M  to  A  «cl. 

itoH  exd. 

9 

Atoy  eid. 

M  to  A  excl. 

»       1      9       1    10 

14 

16 

19 

!itoAe»d 

AtoJiexd. 

'       1      8       I     9 

10 

12 

14 

17 

A  to  H  e-cl 

M  to  A  e.tl. 

*.s 

6             7       !      8 

10 

12 

IS 

Hto  Ae«l 

A  to  H  "fl. 

4.S 

S       !      6       '      7 

8 

9 

10 

13 

A  to  H  e«cl 

W  to  M  e>d. 

.1..S 

7 

8 

9 

11 

1^  to  H  Mcl 

M  to  M  e.cl 

3.S 

4       '      4..^    ]      S 

6 

; 

8 

5 

HtoH^Kl 

H  to  1  eKi, 

2.5 

3.^    j      4       1      4.5 

6 

7 

8 

fi  to  1  excl 

lor  over 

1.S 

2..'' 

3       1      3.<    1      4 

5 

e 

7 

lorovtr 
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Finish 


V.  FINISH 

11.  The  finished  material  shall  be  free  from  injurious  de- 
fects and  shall  have  a  workmanlike  finish. 


Marking 


VI.  MARKING 

12.  The  name  or  brand  of  the  manufacturer  and  the  melt 
number  shall  be  legibly  stamped  or  rolled  on  all  finished  ma- 
terial, except  that  rivet  and  lattice  bars  and  other  small  sec- 
tions shall,  when  loaded  for  shipment,  be  properly  separated 
and  marked  for  identification.  The  identification  marks  shall 
be  legibly  stamped  on  the  end  of  each  pin  and  roller.  The 
melt  number  shall  be  legibly  marked,  by  stamping  if  practic- 
able, on  each  test  specimen. 


nspection 


Rejection 


Rehearing 


VII.  INSPECTION  AND  REJECTION 

13.  The  inspector  representing  the  purchaser  shall  have 
free  entry,  at  all  times  while  work  on  the  contract  of  the  pur- 
chaser is  being  performed,  to  all  parts  of  the  manufacturer's 
works  which  concern  the  manufacture  of  the  material  ordered. 
The  manufacturer  shall  afford  the  inspector,  free  of  cost,  all 
reasonable  facilities  to  satisfy  him  that  the  material  is  being 
furnished  in  accordance  with  these  s(>ecifications.  All  tests 
(except  check  analyses)  and  inspection  shall  be  made  at  the 
place  of  manufacture  prior  to  shipment,  unless  otherwise  speci- 
fied, and  shall  be  so  conducted  as  not  to  interfere  unnecessarily 
with  the  operation  of  the  works. 

14.  (a)  Unless  otherwise  specified,  any  rejection  based  oft 
tests  made  in  accordance  with  Section  4  shall  be  reported  with- 
in five  working  days  from  the  receipt  of  samples. 

(b)  Material  which  shows  injurious  defects  subsequent 
to  its  acceptance  at  the  manufacturer's  works  will  be  rejected, 
and  the  manufacturer  shall  be  notified. 

15.  Samples  tested  in  accordance  with  Section  4,  which 
represent  rejected  material,  shall  be  preserved  for  two  weeks 
from  the  date  of  the  test  report.  In  case  of  dissatisfaction 
with  the  results  of  the  tests,  the  manufacturer  may  make 
claim  for  a  rehearing  within  that  time. 
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STEEL  FOR  SHIPBUILDING  PURPOSES 
STANDARD  PRACTICE 

To  insure  the  most  economical  production  and  most  prompt  shipment 
of  steel  for  shipbuilding  purposes,  orders  should  reach  the  manufacturers 
in  the  form  best  suited  for  rolling  mill  operations.  To  effect  this  end,  ship 
building  practice  should  conform  to  uses  established  as  standard  in  the 
fabrication  of  shapes  and  plates  for  bridges,  buildings  and  cars.  Useless  and 
minute  variations  should  be  absolutely  eliminated. 

Specifications  should  be  placed  as  far  ahead  of  desired  time  of  shipment 
as  possible,  so  as  to  permit  the  most  intelligent  operation  of  mills  to  suit 
ship  builders'  requirements.  Changes,  revisions,  cancellations,  etc.,  after 
orders  are  at  the  mills,  cause  delay  in  manufacture  and  shipment. 

Orders  should  be  written  up  as  simply  as  possible,  and  the  system  of 
numbering  should  likewise  be  simple  and  complete,  so  that  there  are  not 
many  different  items  to  consider  as  order  numbers.  The  most  satisfactory 
method  is  to  assign  a  hull  number  to  each  vessel,  to  use  that  hull  number  as 
an  order  number,  and  to  number  order  sheets  from  1-99  for  shapes,  100-199 
for  plates,  etc. 

Orders  for  steel  for  each  vessel  should  be  placed  complete  at  one  time 
and  should  be  written  up  so  that  items  in  each  group  follow  each  other  in 
the  rotation  required  at  the  ship-yards.  Orders  should  contain  complete 
information  as  to  all  details  of  manufacture  when  they  are  placed. 

Steel  for  each  boat  should  be  on  a  separate  order,  distinct  and  complete 
in  every  detail;  provided,  however,  that  when  a  number  of  boats  under 
construction  at  one  yard  are  identical,  it  will  not  be  necessary  to  accompany 
an  order  for  material  for  several  boats  by  several  lists  of  material;  one  list 
with  complete  specification  for  one  boat  will  be  sufficient,  provided  there  is  a 
statement  on  the  general  order  sheet,  that  the  list  covers  material  for  one  boat 
only,  and  that  material  for  several  boats  is  required,  and  provided  that,  when 
such  order  is  not  liable  to  subsequent  change  as  to  character  of  steel,  time  of 
shipment  or  destination ;  but  in  no  event  should  steel  for  more  than  four  boats 
be  written  up  on  one  general  order. 

It  is,  therefore,  recommended  that  the  following  be  the  basis  on  which 
sizes  shall  be  specified  on  drawings  and  orders  for  steel  for  cargo  and  other 
Vessels. 
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Multiple-Width 
Plates 


Extreme -Size 
Plates 


Flange  Plates 


Bars 


Lengths 


6.  That  plates  narrower  than  18  inches  (preferably  nar- 
rower than  24  inches)  and  lighter  than  }4  inch  be  ordered  in 
multiple  widths,  to  be  recut  at  the  shipyards  to  the  widths 
desired  for  final  use. 

7.  That,  though  Carnegie  Steel  Company  can  and  will  roll 
extreme  sizes  of  plates  shown  in  its  published  lists,  where  de- 
signs will  permit,  such  extreme  si;?es,  both  as  to  widths  and 
lengths,  be  avoided. 

8.  That,  when  flanging  is  to  be  done  on  ship  steel,  orders 
be  plainly  marked  "For  Hot  Flanging"  or  "For  Cold  Flanging" 
as  required. 

9.  That  bars  be  ordered  in  accordance  with  Clause  10,  and 
that,  when  small  tonnages  are  needed,  ship  yards  carry  stock 
in  order  to  avoid  unusual  delay  incident  to  individual  rollings. 

10.  That  to  make  more  available  for  use  all  material  rolled. 
Inhere  unit  lengths  are  known,  plates,  shapes  and  bars  be 
)r(iered  in  such  unit  lengths,  with  permission,  when  possible, 
0  furnish  in  multiples  of  unit  lengths,  any  allowance  for 
•utting  at  ship  yards  to  be  specifically  mentioned.  Stock 
sngths  to  provide  a  working  range  in  cutting. 

11.  That  the  steel  be  manufactured  in  accordance  with  re- 
uirements  of  the  American  Bureau  of  Shipping  or  Lloyd's 
t>egister  of  Shipping  or  to  specifications  A- 12- 16  ol  the 
American  Society  for  Testing  Materials,  (see  pages  565  to  569 
f  this  catalogue)  as  may  be  called  for  by  shipbuilders' 
-hedules  and  subject  to  testing  and  inspection  at  the  mill. 

12.  That  in  addition  to  stamping  required  by  above  specifi- 
itions  and  classification  inspections,  mills  mark  material 
tily  with  hull  number  and  item  number,  when  shipbuilders' 
:hedules  call  for  this  system  ol  marking. 

Note  1. — In  the  tables  which  follow  the  bulb  angle  sections,  apart  from  a  few  small  sizes 
id  the  ship  building  channel  sections  are  the  new  American  standard  sections  adopted  at  a 
inference  of  steel  makers  in  Philadelphia,  November  19,  1918.  Where  they  are  identical  with 
ritish  standards,  the  point  of  identity  is  indicated  by  bold  face  type  and  by  the  insertion  of  the 
ritish  standard  section  number. 

Note  2. — By  British  Standards  are  meant  those  particular  shapes  adopted  by  the  Engineer- 
g  Standards  Committee  and  shown  by  reference  numbers  in  book  entitled  Properties  of 
ritish  Standard  Sections,  London,  July,  1904.  English  steel  makers  roll  British  standard  sec- 
3ns  from  the  base  dimensions  to  minimum  and  maximum  thicknesses,  which  differ  between 
ills  in  accordance  with  the  capacities  of  the  mills  and  the  requirements  of  their  particular 
ade. 

Note  3. — Orders  should  specify  in  every  case  th^  Carnegie  section  number  and  the  weight  per 

K)t. 

For  other  information  on  the  subject  of  steel  for  shipbuilding  purposes,  see  special  pamphlet 
hich  will  be  furnished  on  request. 


Specifications 
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Steel  for  Shipbuilding  Purposes. — Standard  Practice. — Continued 


WEIGHTS  OF  FLAT  ROLLED  STEEL 
(For  use  in  ordering  Ship  Plates) 


Thickness 

Weight 

Fraction 
of  an 
Inch 

Decimal  of  an  Inch 

Millimeters, 
Approximate 

Pounds  per  \ 

Square  Foot 

KiloAper 
Square  Mete: 

Exact 

Approximate 

Exact 

Approximate 

Approximate 

A 

.250 
.28125 
.3125 
.34375 

.25 
.28 
.31 
.34 

6.35 
7.14 
7.94 
8.73 

10.200 
11.475 
12.750 
14.025 

10.2 
11.5 
12.8 
14.0 

49.80 
56.03 
62.25 
68.48 

Vs 

.375 
.40625 
.4375 
.46875 

.38 
.41 
.44 
.47 

9.53 
10.32 
11.11 
11.91 

15.300 
16.575 
17.850 
19.125 

15.3 
16.6 
17.9 
19.1 

74.70 
80.93 
87.15 
93.38 

A 

.500 
.53125 
.5625 
.59375 

.50 
.53 
.56 
.59 

.    12.70 
13.49 
14.29 
15.08 

20.400 
21.675 
22.950 
24.225 

20.4 
21.7 
23.0 
24.2 

99.60 
105.83 
112.05 
118.28 

¥s 

it 

.625 
.65625 

.6875 
.71875 

.63 
.66 
.69 

.72 

15.88 
16.67 
17.46 
18.26 

25.500 
26.775 
28.050 
29.325 

25.5 
26.8 
28.1 
29.3 

124.50 
130.73 
136.95 
143.18 

i 

.750 
.78125 
.8125 
.84375 

.75 
.78 
.81 
.84 

19.05 
19.84 
20.64 
21.43 

30.600 
31.875 
33.150 
34.425 

30.6 
31.9 
33.2 
34.4 

149.40 
155.63 
161.85 
168.08 

.875 
.90625 
.9375 
.96875 

.88 
.91 
.94 
.97 

22.23 
23.02 
23.81 
24.61 

35.700 
36.975 
38.250 
39.525 

35.7 
37.0 
38.3 
39.5 

174.30 
180.53 
186.75 
192.98 

1 

1.000 

1.00 

25.40 

40.800 

40.8 

199.20 

Ship  plates  should  be  ordered  either  to  thickness  in  fractions  of  an  inch,  as 
per  Column  1,  or  to  approximate  weight  in  pounds  f)er  square  foot,  as  per 
Column  6. 

Plates  should  be  ordered  to  nearest  sixteenth-inch  thickness. 

Thicknesses  in  thirty-seconds  of  an  inch  or  weight  equivalents,  while  per- 
mitted, should  be  avoided  wherever  possible. 
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STANDARD  SPECIFICATIONS  FOR 
STRUCTURAL  STEEL  FOR  SHIPS 

Serial  Designation:  A 12- 16 

Adopted,  1901;  Revised,  1909,  1913,  1914,  1916  by  the 

American  Society  for  Testing  Materials 

Philadelphia,  Pa.,  U.  S.  A. 

Affiliated  with  the 

International  Association  for  Testing  Materials 

(For  the  Metric  eouivalents  of  the  dimensions  and  weights  given  in  these  specifications,  refer 
to  the  tables  on  Pages  14  to  28.) 


I.  MANUFACTURE 
1.  The  steel  shall  be  made  by  the  open-hearth  process. 


Process 


II.  CHEMICAL  PROPERTIES  AND  TESTS 

2.  The  steel  shall  conform  to  the  following  requirements 
as  to  chemical  composition: 

p,       ,  f  Acid not  over  0.06  per  cent. 

(  Basic not  over  0.04  per  cent. 

Sulphur not  over  0.05  per  cent. 

3.  An  analysis  of  each  melt  of  steel  shall  be  made  by  the 
™^nufacturer  to  determine  the  percentages  of  carbon,  man- 
»^ese,  phosphorus  and  sulphur.  This  analysis  shall  be  made 
•"om  a  test  ingot  taken  during  the  pouring  of  the  melt.  The 
•lemical  composition  thus  determined  shall  be  reported  to  the 
*Tchaser  or  his  representative,  and  shall  conform  to  the  re- 
tirements specified  in  section  2. 

4.  Analyses  may  be  made  by  the  purchaser  from  finished 
aterial  representing  each  melt.  The  phosphorus  and  sul- 
fur content  thus  determined  shall  not  exceed  that  specified  in 
«;tion  2  by  more  than  25  per  cent. 


Chemical 
Composition 


Ladle  Analyses 


Check 
Analyses 
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A.  S.  T.  M.  Specifications  for  Structural  Steel  for  Ships.— Coi 


iTension  Tests 


III.  PHYSICAL  PROPERTIES  AND  TESTe 
5.  (a)  The  material  shall  conform  to  the  follow 
quirements  as  to  tensile  properties: 

Tensile  strehgth lb.  per  sq.  inch  58,000-68,0 

Yield  point,  min. ....  .lb.  per  sq.  inch  0.5  tens,  st 

1,500 


Elongation  in  8  inches,  min ....  per  cent. 
See  section  6. 


tens. 


(b)  The  yield  point  shall  be  determined  by  the  ( 
the  beam  of  the  testing  machine. 


.^ 


-About  8 »;    ^ 


.0 


■^^/ 


^Pcursdlel  section 
not  less  than  9 


I  'k.   • 


iJjLi 


* 
.! 

§ 

,Q 
< 


I 


3^^ .  -1-'.  .>!(etc.^W'i 
-8' > 


< — 


Modifications 
in  Elongation 


Bend  Tests 


Igt - 

Figure  1 

6.  {a)  For  material  over  J^  inch  in  thickness,  a  dec 
of  1  from  the  percentage  of  elongation  specified  in  sectic 
shall  be  made  for  each  increase  of  Jjj  inch  in  thickness 
J^  inch,  to  a  minimum  of  18  per  cent. 

{b)  For  material  34  i^ch  or  under  in  thickne: 
elongation  shaH  be  measured  on  a  gauge  length  of  24  tin 
thickness  of  the  specimen. 

7.  The  test  specimen  shall  bend  cold  through  180  c 
without  cracking  on  the  outsidj  of  the  bent  portion,  as  f( 
For  material  ?4  inch  or  under  in  thickness,  around  a  i 
diameter  of  which  is  wjual  to  the  thickness  of  the  spe 
for  material  over  3^  inch  to  and  including  1 14  inch  in 
ness,  around  a  pin  the  diameter  of  which  is  equal  to  I  * 
the  thickness  of  the  specimen;  and  for  material  over  1 
in  thickness,  around  a  pin  the  diameter  of  w*hich  is  « 
twice  the  thickness  of  the  sptvimen. 
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S.  T.  M.  Specifications  for  Structural  Steel  for  Ships. — Continued 


8.  (a)  Tension  and  bend  test  specimens  shall  be  taken 
om  the  finished  rolled  material,  and  shall  not  be  annealed 
otherwise  treated,  except  as  specified  in  paragraph  (b). 

(b)  Tension  and  bend  test  specimens  for  material  which 
to  be  annealed  or  otherwise  treated  before  use,  shall  be  cut 
>ra  properly  annealed  or  similarly  treated  short  lengths  of 
?  full  section  of  the  piece. 

{c)  Tension  and  bend  test  specimens,  except  as  speci- 
i  in  paragraph  (d),  shall  be  of  the  full  thickness  of  material 
rolled ;  and  may  be  machined  to  the  form  and  dimensions 
)^'n  in  Fig.  1,  or  with  both  edges  parallel. 

(d)  Tension  and  bend  test  specimens  for  plates  and 
rs  over  1 J^  inch  in  thickness  or  diameter  may  be  machined 
a  thickness  or  diameter  of  at  least  %  inch  for  a  length  of  at 
St  9  inches. 

9.  (a)  One  tension  and  one  bend  test  shall  be  made  from 

:h  melt;    except  that  if  material  from  one  melt  differs  % 

h  or  more  in  thickness,  one  tension  and  one  bend  test  shall 

made  from  both  the  thickest  and  the  thinnest  material 

led. 

(6)  If  any  test  specimen  shows  defective  machining  or 
•'elops  flaws,  it  may  be  discarded  and  another  specimen 
)stituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  test 
icimen  is  less  than  that  specified  in  section  5(a)  and  any  part 
the  fracture  is  outside  the  middle  third  of  the  gauge  length, 
ndicated  by  scribe  scratches  marked  on  the  specimen  before 
ling,  a  retest  shall  be  allowed. 

IV."  PERMISSIBLE  VARIATIONS  IN 

WEIGHT  AND  THICKNESS. 

0.  The  cross-section  or  weight  of  each  piece  of  steel  shall 

vary  more  than  2.5  per  cent,  from  that  specified;   except 

he  case  of  sheared  plates,  which  shall  be  covered  by  the 

5wing  permissible  variations.     One  cubic  inch  of  rolled 

1  is  assumed  to  weigh  0.2833  pound. 

(a)   When    Ordered   to    Weight   per   Square    Foot:   The 

jht  of  each  lot^  in  each  shipment  shall  not  vary  from  the 

^ht  ordered  more  than  the  amount  given  in  Table  I. 

he  term  "lot"  applied  to  Table  I  means  all  of  the  plates  of  each  group 
h  and  group  weight. 


Test  Specimens 


Number  of 
Tests 


n 


Permissible 
Variations 
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Standard  Methods  of  Sampling. — Continutd 

(e)  Where  material  has  been  subjected  to  heat  treatment  other  than 
waling  or  simple  cooling,  subsequent  to  its  manufacture,  it  should  be 
caled  before  sampling. 

(/)  Check  analyses  are  not  representative  of  the  original  material  when 
:ompo5ition  has  been  altered  in  any  way  by  some  operation  such  as  case- 
dening.  overheating,  etc. 

II.  METHODS  OF  OBTAINING  SAMPLES  FOR 
CHECK  ANALYSIS 
ilaterial  has  been  divided  into  the  following  classes,  depending  upon  the 
nner  of  sampling: 

I.  MATERIAL  SUBJECT  TO  PHYSICAL  REQUIREMENTS 
5amplos  for  check  analysis  shall  be  taken  from  a  test  specimen.     Where  it  is 
luired  to  make  additional  check  analyses,  samples  shall  be  taken  as  indicated 
der  II. 

I.  MATERIAL  NOT  SUBJECT  TO  PHYSICAL  REQUIREMENTS 

(a)  Special  cast,  rolled  or  forged,  semi-finished  or  finished  nuUerial  of  large 
x,  such  as  Ingots,  Blooms,  Billets,  Slabs,  Rounds,  Shapes,  etc.,  subject  to 
ceptance  on  check  analysis. 

Samples  shall  be  taken  at  any  point  midway  between  the  outside  and  the 
nter  by  drilling  parallel  to  the  axis.  In  cases  where  this  method  is  not 
acticable,  a  piece  may  be  drilled  on  the  side,  but  drillings  shall  not  be  taken 
itil  they  represent  the  portion  midway  between  the  outside  and  the  center. 
«  Figure  1. 
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Standard  Methods  of  Sampling. — CarUinued 

(6)  Small  or  thin  material^  such  as  Plates,  Shapes,  Bars,  etc.,  subject  to 
acceptance  on  check  analysis. 

Material  for  which  the  pre\4ous  method  is  not  applicable  shall  have  samples 
for  analysis  taken  entirely  through  the  material  at  a  point  midway  between  the 
outside  and  the  center,  or  by  machining  off  the  entire  cross  section. 

(c)   Commercial  material  subject  to  acceptance  on  ladle  analysis. 

The  methods  described  under  II  (a)  and  (6)  shall  apply,  except  that  samples 
shall  be  taken  at  any  point  one-third  of  the  distance  from  the  outside  to  the 
center. 

III.  METHODS  OF  ANALYSIS 

Analyses  shall  be  made  by  well-known  accurate  methods.  Carbon  shall  be 
determined  by  the  combustion  method. 

IV.  REJECTION  OF  MATERIAL  ON  CHECK  ANALYSIS 

Any  rejection  of  material  ordered  to  a  specific  chemical  range  shall  be  based 
on  the  following: 

(a)  The  minimum  number  of  samples  to  be  taken  from  a  heat  before 
rejection  by  the  purchaser  shall  be  as  follows: 

Wcitlit  in  Gross  Tons  Minimum  Numbo'  of  Samples 

5  or  less 3 

10  or  less  but  o\'er    5 4 

15  or  less  but  over  10 5 

over  15 6 

In  case  the  number  of  pieces  in  a  heat  is  less  than  the  number  of  samples  given, 
one  sample  from  each  piece  shall  be  considered  sufficient. 

(6)  Separate  determinations  shall  be  made  on  each  sample  and  the  results 
averaged,  unless  they  clearly  indicate  mixed  grades. 
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I-BEAMS 

nufactured  by  Carnegie  Steel  Company  and  Illinois  Steel  Company.) 

For  tables  of  beam  safe  loads  see  pages  649  to  659. 
For  elements  of  beams  see  pages  646  to  648. 


-».oo^ 


*gi. ^.238- 


on 

Depth  of  Beam 

1        Weight 

Flange  Width 

Web  Thickness 

Inches 

m/m 

Per 
Foot, 
Lbs. 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

1 

27 

686 

90 

133.94 

9 

228.6 

.524 

13.31 

iplementary  Beam,  furnished  only  by  special  arrangement. 
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I -Beams. — Continued 


l<. 7.875' 


I  • 


O.6OT 


i      B24 


o 


__i 


o.3(r 


i^.. 


§K 3.625* — J 


T 


_i 


3.250--*^ 


Section 
Index 


B24 


Bl 


Depth  of  Beam 


Inches  ! 


24 


24 


m.  m 


610 


610 


Weight 


Flange  Width 


Per 

Foot, 

Pound; 


Per 

Meter. 

Kilos 


Inchei 


178. 
171, 
163. 
156. 


58 
14 
70 
26 


8A 
8 


148.82 
141.38 
133.93 

\\9.05    \ 


m/m 


205 
203 
202 
200 


7i 

184 

7A 

183 

7* 

181 

1^ 

1 

\ 

Web  Thicknes 


Inch 


.812 
.750 
.688 
.625 

.754 
.693 
.631 
,570 


V     .570     I 


m/n 


20.6 
19.0 
17.4 
15.8 

19.1 
17.6 
16.0 
14.4 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


575 


04 


t.-.L 


I  -Be  AM  s. — Continued 


o 


.S.625!_ 


* 


^ 


^B62 


U.42P'  . 


0.106-\ 


M 


o 


t- 
co 


B63 


't-. 


Section 
Index 

Depth  of  Beam 

Weight 

Flange  Width 

Web  Thickness 

Inches 

m/m 

Per 

Foot, 

Lbs. 

Per 

Meter, 
Kilos 

Inches 

m/m 

Inch 

m/m 

*B62 
♦3  63 

24 
21 

610 
533 

74 
60i 

110.13 
90.04 

9 

8i 

229 
210 

.476 
.428 

12.09 
10.87 

♦Supplementary  Beam,  furnished  only  by  special  arrangement. 
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I-Beahs. — Continued 


7M 


H- 


X- 


B2 


B3 


Section 
Index 


B2 


B 


Depth  of  Beam 


Inches      m  m 


20 


508 


:v 


50S 


Weight 


Fiance  >^*idth 


Per 

Fooc« 

Pound. 


100 
95 
90 
S5 

80 


:o 

05 


Per 
Meter. 

Kflos 


148.82 
141.38 
133.93 
126.49 
119.05 

111.61 

104.17 

96.7.^ 


Inches         m  m 


7A 


6} 


IftS 
183 
181 
179 
178 

163 
161 
159 


Web  ThkkncK 


Inch 


.t84 

.810 
.737 
.663 
.600 

.649 
.575 
.SCO 


m,  m 


22.45 
20.57 
18.72 
16.84 
15.24 

16.48 
14.61 
12.70 
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I-Beams. — Continued 


§>* —  3^19"-- >J  I 


U- -2.770"-^  I 


section 
Index 

Depth  of  Beam 

Weight 

Flange  Width 

Web  Thickness 

Inches 

m/m 

Per 
Foot, 
Lbs. 

Per 

Meter. 

Kilos 

Inches 

m/m 

Inch 

m/m 

B81 
B80 

18 
18 

457 
457 

90 

85 
80 
75 

70 
65 
60 

55 

133.93 
126.49 
119.05 
111.61 

104.17 
96.73 
89.29 
81.85 

7i 

7 

6H 
6H 

6A 

6 

184 
182 
180 
178 

159 
157 
155 
152 

.807 
.725 
.644 
.562 

.719 
.637 
.555 
.460 

20.50 
18.42 
16.36 
14.28 

18.26 
16.18 
14.10 
11.68 

57* 
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I-Beams. — ComtiMmei 


oc 


C375 


-      85 

•53  « 

•a 


c 


3.209- 


■  ■    ■ 

-:4urr4' 


o 


Section 
Index 

Depth  of  Beam 

Weight 

Flange  Width 

Web  Thicc-vs 

Inches        m  m 

Per            Per 

Foot.         Meter. 

Lbs.           Kilo? 

Inches  : 

m.m 

Inch           =  a 

♦B64 
♦B65 

1»             457 
15              381 

48             71.43 
37i           55.81 

l\ 

191 
171 

.380            "Joi 
.332            *  4*- 

♦Supplementary'  Beam,  furnished  only  by  sfiecial  arrangement. 
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I-Beams. — Continued 


^    fr— ' 


0.810' 


«i 


«o 


)L 


B5 


-11.749 
I  0.590 


0.590' 


iJO.410*' 


-12.468* ^ 

»  0.410' 


0.834' 

— T 

i 


_-i 


^kw% 

Depth  of  Beam 

Weight 

Flange  Width 

Web  Thickness 

on 

Inches 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

KUos 

Inches 

m/m 

Inches 

m/m 

• 

15 
15 

15 

381 
381 

381 

100 
95 
90 
85 
80 

75 
70 
65 
60 

55 
50 
45 
42 

148.82 
141.38 
133.93 
126.49 
119.05 

111.61 

104.17 

96.73 

»^  89.29 

81.85 
74.41 
66.97 
62.50 

6H 

6H 

6ii 
6H 

6H 

tt 

6 

5i 

172 
170 
167 
165 
163 

160 
157 
155 
152 

146 
143 
141 
140 

1.183 

1.085 

.987 

.889 

.810 

.882 
.784 
.686 
.590 

.656 
.558 
.460 
.410 

30.05 
27.56 
25.07 
22.58 
20.57 

22.40 
19.91 
17.42 
14.99 

16.66 
14.17 
11.68 
10.41 
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I-Bbams. — Camtinned 
B8 


*•><•>" 


.-«• 


I 

I 

I 


1 


B9 


-t.7 

1 


n 


'6  66 


L.2S0 


.0.2M' 


«-.    >— 


0.280 


'0^' 


X 


I>pr<^.  -"<"  B^xa 


\V«tht 


B    « 


B    « 


\: 

i: 
i: 


,VX5 


FVr 
Foot 


FVr 
Mefen^. 


FVftBffc  Width 


lactes         m  a 


Web  Thickr 


loch 


m 


^5 

St 

ftS 

5B 

143 

.S21 

20 

50 

:4 

41 

5& 

1J9 

.699 

17 

45 

««> 

•: 

5q 

136 

.576 

14 

40 

50 

w 

5t 

133 

.460 

11 

^5 

52 

09 

5A 

1» 

.436 

11 

Mi 

4o  SS 

5 

127 

.ISO 

1 

rj^ 

4\ 

** 

% 

152 

.2B4 

7 

^ :  i>«vVrtw :•  t  ATA   H<vA!r.  t , .x'n><>wv*»  'Woi'y  V\  i^*c-^ 
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I 
I 

%! 

! 

I 
I 


Ji_ 


I-Bbams. — Continued 


611 


0^10' 


-7.959--- 
i  0.310^ 


T 


0.41* 


'^  \b\26o' 


to 


i... 


*B67 

"  7.750'-— 
10.262*^ 


A.^--^ 


T— ¥{■" 
0.221 


I 


04 


I 

I 

...» 


-  10'- 

B13 


7.085" 

10.290^ 


i_. 


0.290" 


:t*-*-- 


0.39' 


0.17' 


0.627* 


7 
I 


n 

Depth  of  Beam 

Weight 

Flange  Width 

Web  Thickness 

c 

Inches 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

10 

10 
9 

254 

254 
229 

40 
35 
30 
25 

22i 

35 
30 
25 
21 

59.53 
52.09 
44.65 
37.20 

33.11 

52.09 
44.65 
37.20 
31.25 

4 
4 
4 

5* 

^^ 
41 
4f 
4t 

• 

130 
126 
122 
118 

140 

121 
117 
113 
1 10 

.749 
.602 
.455 
.310 

.252 

.732 
.569 
.406 
.290 

19.03 

15.29 

11.56 

7.87 

6.40 

18.59 

14.45 

10.31 

7.37 

lemeatary  Beam,  fumiahed  only  by  special  arrangement. 
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I-Beams. — ConHntud 


B  15 


i 


'B68 


ClOOO 


--   s  - 

BIT 


-X 


3 


«.ic 


lA 


ik.2«> 


LOW' 


8  CMS- 


s 


'^^ 


A.15' 


AJ3«* 


_  J 


• 

"* 

rvr^ 

3f  B«n= 

Wcii: 

jFlanre  W»dt^ 

Wd>  Thickoeas 

PffT 

Per 

:3.-be< 

~    TS 

F«SL 

M 

rter. 

laAe* 

IB  m 

Indi 

m 

m 

PvXiais 

K-3:ts 

:5t 

45 

4ti 

tOft 

.541 

13 

.74 

s 

•  5 

< 

>.■' 5 

^; 

,^ 

.25 

4tt 

lOft 

.449 

11 

.41 

r* 

•  kO 

-Vf 

iS£» 

5; 

4A 

IM 

.557 

9 

07 

:* 

^> 

•0 

4 

102 

.270 

6 

86 

•B 

rji 

$ 

>X5 

•*f 

^^ 

iH 

X 

12? 

220 

5 

59 

.V 

^a 

■"> 

-M 

^ 

.4S8 

11 

63 

V 

•   • 

» 

!*,< 

:~t 

N". 

iM 

.'« 

M 

.353 

8.97 

•5 

^  » 

-«♦• 

«5 

-250 

6 

.1^ 

S^,-;vf  ■  !    ;*->   S<\i.-.v  ?.:- 


:f.-  op.iy  by  s;*ev-iiu 
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I-Beams. — Continued 


"IjO.230* 


*B60 


*I   fo.wo' 


~*i  !o.210 


5 


I 

^ 

I 
I 


k 


B77 


"1  !o.l70' 


[«— 4.843 ->i 
^0.170 


T 


0.27 


»♦ 4 


0.10 


Section 
Index 

Depth  of  Beam 

Weight 

Flange  Width 

Web  Thickness 

Inches 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

B19 

•B50 

B21 

B23 

B77 

6 
5 
5 

4 
3 

152 
127 
127 

102 

76 

17i 
141 

m 

17 

14| 
12* 

n 

lOJ 

9I 

81 
7i 

7* 

6 

5 

25.67 
21.95 
18.23 

25.30 

21.95 
18.23 
14.51 

15.63 
14.14 
12.65 
11.16 

11.16 
9.67 
8.19 

3H 

3A 

3H 

3A 

3 

2t 

2tt 
2|i 

91 
88 
85 

83 

84 
80 
76 

73 
71 
69 
68 

64 
62 
59 

.475 
.352 
.230 

.380 

.504 
.357 
.210 

.410 
.337 
.263 
.190 

.361 
.263 
.170 

12.07 
8.94 
5.84 

9.65 

12.80 
9.07 
5.33 

10.41 
8.56 
6.68 
4.83 

9.17 
6.68 
4.32 

^Fundsbed  (mly  by  special  arrangement. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


H-BEAMS 
STEEL  MINE  TIMBERS 


r- 


JTI- 


1 

I 

I 
I 
I 
i 
I 


H  4 


M. 3.««» -H 


H  2 


U 2J44-.J 


'^.l.ur-J 


Section 
Index 


HI 

H2 

H3 

H4 

Depth  oi  Beam 


Inches       m  m 


Weight 


Flange  Width 


Per  Ptr 

Foot,        Meter.        Inches 
Pounds         Kilos 


m  m 


4 
5 

t 
S 


102 
127 
152 
203 


13.6 
18.7 
23.8 
54.0 


20.24 
27.83 
35-42 
50.60 


4 
5 
6 
8 


102 
127 
152 
203 


Web  T 


Inch 


.313 
.313 
.313 

.375 


H- Be  ami!  shv»\irn  on  this  pose  are  speciaUx-  adapted  for  use  as  props,  struts  ai 
timberiiii:  nunes.  tor  which  sie^l  possesses  maiv\*  advantages  over  wood.  These  i 
be  out  to  loiu:th  *t  the  mills,  or  shipped  in  long  lengths  to  be  cut  as  required  al 
They  have  been  designed  io  as  to  be  readilv-  hand^  with  the  simplest  of  tools,  on 
able  beam  shears  l<it\<  s;:thciently  stn>n4  to  do  the  cutting  with  ease.  A  pamph 
"Steel  Mine  Timbers."  illustrating  \-arivH;*  forms  of  construction  for  steel  mine  tin 
Cv>ntaining  dftta  and  tables  for  the  u»e  oi  mining  engineers,  will  be  furnished  oo  re 
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BULB  BEAMS 


....ti^-. 


*j^%k 


Section 

Depth 

Weight 

Flange 
Width 

Web 
Thickness 

Increase  in  Web 
and  Width  for 
each  additional 

Index 

Ins. 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Ins. 

m/m 

In. 

m/m 

Pound 

per 

Foot 

Kilo 

per 

Meter 

B  100 
B  101 

B  102 
B  103 

B  105 

10 
9 

8 
7 

6 

1 

254 
229 

203 
178 

152 

/ 

36.6 
28.1 

30.1 
24.3 

24.2 
20.0 

23.3 
18.1 

17.2 
J4.0 

54.47 
41.82 

44.79 
36.16 

36.02 
29.76 

34.68 
26.94 

25.60 
20. 8^ 

5* 
5i 

St 
4H 

5A 

5 

5A 
4f 

4H 
41 

140 
133 

130 
125 

131 
127 

129 
124 

115 
111 

} 
t 

H 
A 

H 
A 

1  i 

15.88 
9.53 

14.29 
9.53 

11.91 
7.94 

13.49 
7.94 

11.11 

In. 
0.029 

0.033 

0.037 

0.042 

^    0.049 

m/m 
0.502 

0.552 

0.634 

0.717 

^    0.832 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


STRUCTURAL  CHANNELS 


0.24' 


:l 


»l 


^.000- 


— ii 


§      CI 


C4 


^ J|o 

1 

t — 1_^ 

1 

m 

1 

1 
1 

1 

3.525-- 

— ^ 

; 

% 

g 

■ 

i 
1 

c- 

k" 

C20 

1 

3 

1 

1 

1 

1 
1 

1 

1 

1 
1 
1 

1 

I 
I 

1 
i 

1 

1 

^ 

1 
1 

X. 

-^^ 

o 

1 
1 

OUWf 

r 

. 'O^ 

i 

1 

4.00- 


Depth  of  Channel 

Weight 

Flang 

e  Width 

Web  Thickness  ^ 

Section 
Index 

Per 

Per 

Inches 

m  m 

Foot, 
Pounds 

Meter. 
Kilos 

Inches 

m/m 

Inch 

m/m 

55 

81.85 

3^ 

» 

97 

.818 

20.78 

50 

74.41 

3 

1 

94 

.720 

18.29 

CI 

15       ;       381 

45 

66.97 

3 

92 

.622 

15.80 

40 

59.53 

3 

i 

89 

.524 

13.31 

35 

52.09 

3j 

\ 

87 

.426 

10.82 

. 

33 

49.11 

3H 

86 

.400 

10.16 

1 

50 

74.41 

18 

112 

.791 

20.09 

45 

66.97 

109 

.678 

17.22 

C20 

13             330 

40 

59.53 

4A 

106 

.565 

14.35 

37 

55.06 

41 

105 

.497 

12.62 

35 

52.09 

4A 

104 

.452 

11. 4S 

32 

47.62 

4 

IDS 

.375 

9.53 
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Structural  Channels. — Continued 


*   ^OJMO' 


■"»• 

I 
I 
I 

y  . 


C2 


0.38' 


A  0.280' 


T 


12' 


1  ro.240'' 


03 


8.168' 


10.240' 


T 


10' 


0.633' 


Depth  of  Channel 

Weight 

Flange  Width 

Web  Thickness 

Section 
Index 

Per 

Per 

Inches 

m/m 

Foot, 
Pounds 

Meter. 
KUos 

Inches 

m/m 

Inch 

m/m 

40 

59.53 

3H 

87 

.758 

19.25 

35 

52.09 

3 

84 

.636 

16.15 

C2 

12 

305 

30 

44.65 

3 

81 

.513 

13.03 

25 

37.20 

3A 

77 

.390 

9.91 

20i 

30.51 

2H 

75 

.280 

7.11 

35 

52.09 

3A 

81 

.823 

20.90 

30 

44.65 

3^ 
2H 

77 

.676 

17.17 

C3 

10 

254 

25 

37.20 

73 

.529 

13.44 

20 

29.76 

2H 

70 

.382 

9.70 

. 

15 

22.32 

66 

.240 

6.10 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Structural  Channels. — Continued 


-mcu' 


C4 


<U30' 


9' 


9.097' 


I 


i 

I 


0.W 


05 


(^ tJSS- 

-ioj2*' 


8^ 


OM" 


06 


-6.429 


10.210^ 


i  ^10* 


Depth  of  Channel 

Weight 

Flange  Width 

Web  Thickness 

Section 
Index 

Per 

Per 

Inches 

m/m 

Foot, 
Pounds 

Meter. 
Kilos 

Inches 

m/m 

Inch 

m/m 

25 

37.20 

2U 

72 

.615 

15.62 

20 

29.76 

2|X 

67 

.452 

11.48 

C4 

9 

229 

15 

22.32 

2|i 

63 

.288 

7.32 

13J 

19.72 

2A 

62 

.210 

5.84 

2U 
18 

31.62 

2f 

2H 

67 

.582 

14.78 

27.90 

64 

.490 

12.45 

C5 

8 

203 

16J 
13 

24.18 

2]^ 

62 

.399 

10.13 

20.46 

2f 

60 

.307 

7.80 

Hi 

16.74 

2li 

57 

.220 

5.59 

19i 

29.39 

2H 

64 

.633 

16.08 

17i 
14 

25.67 

2 
2 

61 

528 

13.41 

C6 

7 

178 

21.95 

58 

.423 

10.74 

12 
9 

18.23 

2 

56 

.318 

8.06 

14.51 

2A 

53 

.210 

5.33 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 
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Structural  Channels. — Continued 


08 


3.609- X, 


rO.lflO* 

"T 


J  0.29' 


10.190'-  !/   ,      1 


0.150' 


k 5* -^ 


I, 4" >i 


0  72 


8" -^ 


Section 
Index 

Depth  of  Channel 

Weight 

Flange  Width 

Web  Thickness 

Inches 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

C7 

C8 
C9 
C72 

6 

5 

4 
3 

152 

127 

102 

76 

15* 

13 

10* 

8 

11* 
9 

6* 

7* 
6| 
Si 

6 

5 

4 

23.07 
19.35 
15.63 
11.91 

17.11 

13.39 

9.67 

10.79 
9.30 
7.81 

8.93 
7.44 
5.95 

li 

IH 
ill 

iS 

58 
55 
52 
49 

52 
48 
44 

44 

42 
40 

41 
38 
36 

.563 
.440 
.318 
.200 

.477 
.330 
.190 

.325 
.252 
.180 

.362 
.264 
.170 

14.30 

11.18 

8.08 

5.08 

12.12 
8.38 
4.83 

8.26 
6.40 

4.57 

9.19 
6.71 
4.32 

For  smaller  dzes  of  Channels,  see  pages  146  to  152. 
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o 


SHIP  BUILDING  CHANNELS    <| 

7^0.<25'  2*;^^  American  Standard  Sections 


C2IOSC20 


0.5M 


oieas' 


V 


-•» 


9.686 


a.4L3' 


v\«Oi' 


C171GSC29 


0.M8 


G« 


-•«S:9' 


la 

• 

1 

Cas  cnrxo 

o 

T 

* 

'«f* 

.  .  .  .     k         * 

.    ro^' 

JL«' 

.1.      >         ^ 

z      » 


._» 


^h' 


lVr:>-  y  O.xr.T^"! 


\V-^: 


?*aciw  ^Taiii 


V      -  . 


.  -.v_,^ 


Vv< 


»SS^^  a^ 


itsk^  :i 


vo 


4 


s.  3r 


Wrt»  ThickxiMS 


i3::a  m.  m 


xr25 

X«u:5 


a4r5 
xn» 

'X«4)0 


(X450 

0L4T5 
0L5T5 


*^5 


yso 


01415 


18.42 
15.88 
11.M 
12.07 

17.78 
15.24 
12.71 
U.4i 

17.15 
14.61 
U.07 
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CO 


Ship  Building  Channels. — Continued 
New  American  Standard  Sections. — Continued 


^"li^4in' 


1      rO.522' 


K 


I 


:  0.675' 


C27  (BSC20) 

7.634- 

10.475' 


-10^ 


oi 


— '■  -^  —  > 


0.628' 


I 

I 

I 
I 


CO 

I 

I 
I 
I 
i 

I 


IT\oaw)' 


C28  (BSC19) 


7.926 


:o.60o' 


^0.875' 


-10 


e 
04 


n 


lO 

■ 


— ,..-* 


CO 


0.556 


U 


TNo.400' 


IL.-. 


-*. 


<;, 


C31  (BSCU) 
6.616- >| 


to 


M 


V  10.676' 


;0.475' 


0.513' 


eo 

i 
I 

i 

0.637' 


Depth  of  Channel 

Weight 

.Flange  Width 

Web  Thickness 

Section 
Index 

Inches 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

C27 
(BSG20) 

10 

254 

34.8 
31.4 
28.0 
26.3 
24.6 

51.79 
46.73 
41.67 
39.14 
36.61 

3tt 

3« 

3H 

94 
91 
89 

88 
86 

0.675 
0.575 
0.475 
0.425 
0.375 

17.15 
14.61 
12.07 
10.80 
9.53 

C28 
(BSG  19) 

10 

254 

25.1 
23.4 

21.7 

37.35 
34.82 

32.29 

3tt 
3H 
3tt 

90 
89 

88 

0.425 
0.375 

0.325 

10.80 
9.53 

8.26 

C31 
(BSG  18) 

9 

229 

34.5 
31.4 
28.4 
26.8 

51.34 
46.73 
42.26 

39.88 

4H 

3tt 

107 
104 
102 
100 

0.675 
0.575 
0.475 
0.425 

17.15 
14.61 
12.07 
10.80 

Dimenaioas  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  type,  see  notes 
on  pa^e  563. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Ship  Building  Channels. — Continued 
New  American  Standard  Sections. — Continued 


r~[L^o^5' 


CO 

I 
I 


I 


C  a2(BSC17) 


10.660' 


!  0.450' 


9-' 


T 

0  ' 


— »«      i*^ 


i — > 


e 
CI 


u 


(MOT* 


oloos' 


CO 

I 


Y.. 


T\0JS76' 


C  36(BSC13) 


1 0.426^ 


-8-'- 


1  Xm' 

ni 


..* 6.82»^- r 

V  J  0.525' 


t-* 


I 

I 

I 

I 
I 
I 
I 

...I       , 

0.679; 


-J 


-->. 


r 


CO 

I 
I 
I 

I 


0.350 


C  37  (BSC 12) 


rH 

'0.500* 


5.943-'- 


'0.375 


8- 


e 


ro;464') 

J 


K?*^ 


><-•«<  —  .' 


el 

I 

I 
I 
I 


I 


Section 
Index 


C  32 
(BSC  17) 


C  36 
(BSC  13) 


C  37 
(BSC  12) 


Depth  of  Channel 


Inches 


m/m 


229 


8 


203 


Weight 


Per  • 
Foot, 
Pounds 


8 


203 


31.3 
28.3 
25.2 

23.7 

28.0 
25.3 
22.6 
21.2 

25.3 
22.6 
19.9 
19.2 
18.5 


Per 

Meter, 

Kilos 


46.58 
42.12 
37.50 

35.27 

41.67 
37.65 
33.63 
31.55 

37.65 
33.63 
29.62 
28.57 
27.53 


Flange  Width 


Inches 


m/m 


94 
91 
89 
88 

94 
91 
89 

88 

82 
79 
77 
76 

75 


Web  Thickness 


Inch 


0.650 
0.550 
0.450 
0.400 

0.625 
0.525 
0.425 
0.375 

0.600 
0.500 
0.400 
0.375 
0.350 


m/ra 


16.51 
13.97 
11.43 
10.16 

15.88 

13.34 

10.80 

9.53 

15.24 

12.70 

10.16 

9.53 

8.8Q 


Dimensiona  and  Weights  of  British  Standard  Sec\.\oTv%  ax^  VcvdV^ted  in  liold  typ«.  tee  nout 
oa  page  563. 
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Ship  Building  Channels. — Continued 
New  American  Standard  Sections. — Continued 


i 


i 

I 
I 

J 


C  41  (BSC 10) 


t^— 4.926-— 

■0.500' 


0.400* 


.7/- 


-0.446  • 
t 


K^ 


e 


V 


i 

ei 

I 

I 
I 

0.664' 


f*T\0.826' 
I 


«■ 


....I 


•0.476' 


0  42  CBSC9) 


1    r'0.429* 


5.041-' 

:  0.376' 


M 


<--■*—* 


e4 


O.KI' 


^"■FNO.826 


li 


0  46  (BSC  8) 


r0.420' 

•A 


to 


M  s 


o 

01 


—  4.023* >| 

0.476'  .0.876'  !  J_^_ 


CO 

I 
I 

I 

I 

0.630' 


Depth  of  Channel 

Weight 

Flange  Width 

Web  Thickness 

Section 
Index 

Inches 

m/m 

Fcr 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

C41 
(BSC  10) 

7  • 

178 

24.9 
22.5 
20.1 
18.9 

37.06 
33.48 
29.91 

28.13 

3tt 

94 
91 
89 

88 

0.600 
0.500 
0.400 
0.350 

15.24 

12.70 

10.16 

8.89 

C42 
(BSC  9) 

7 

178 

19.8 
17.4 

16.3 

29.47 
25.89 

24.26 

3A 
3 

2tt 

79 
76 

75 

0.475 
0.375 
0.325 

12.07 
9.53 
8.26 

C46 

(BSC  8) 

6 

152 

21.9 
19.8 
17.8 
16.8 

32.59 
29.47 
26.49 
25.00 

3tt 

94 
91 
89 

88 

0.575 
0.475 
0.375 
0.325 

14.61 

12.07 

9.53 

8.26 

Dimensioxui  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  type,  see  notes 
on  page  563. 
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Ship  Building  Channels. — Continued 
New  American  Standard  Sections. — Continued 


'^"M.800 


CO 


iO.885 


>  ! 


0109 


0 


■4.876- 


0.340' 


6-' 


4- 


8 

f-« 

I 
I 


0.440 


"N  0.325' 


■"':    !'6.429' 


6.521* 


*~r\0.260 


I 


048  CBSC5) 


^-i.0.376' 


■4.449'- 


•6= 


*^    'd.337' 

to 


10.313 


,N 


00 


_L-C^.>    . 


•* 
I 


& 


I 
I 

0.418' 


— *> 


Depth  of  Channel 

Weight 

Flange  Width 

Web  Thickness 

Section 
Index 

Inches 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

C  109 

C    47 
(BSG  7) 

C    48 
(BSG  5) 

6 
6 

6 

152 
152 

152 

15.3 

16.2 

14.9 

13.3 
12.0 

22.77 

24.11 

22.17 

19.79 
17.86 

3H 

3 

2H 

2A 

2H 

89 

76 

75 

65 
63 

0.340 

0.375     ' 

0.313 

0.375     , 
0.313     i 

1 

8.64 

9.53 

7.95 

9.53 
7.95 

Dimensions  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  type^  see  notes 
on  page  563. 
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CAR  CHANNELS 


:i0.25 


CO 

I 
I 

1 
I 
I 


*C106 


4.266— 


0.25 


\      0.406 


10.375 


■zy^- 


-i^M- 


^ 


eo 


,  --i    , 
0.600 


I 
I 


t 

C4 


0.19 


*C200 


2.395--- 


M 


;0:469 

I 


0.28 


;0.50T 


I 
I 

0:531" 


4- 


*-- 


r-kO.is'  *C  220 


-•>      V 


i 


t--J 


:_,Q.3'^6 


0.38' 


2.402*- 


:0.3g4>l 


Si 

to 


.* 


0.438 


"*^  Xzn" 


0.13 

*C190 


n 


1^  1.660  -H 


^ 


0.43§ 


3* H 


Depth  of  Channel 

Weight 

Flange  Width 

Web  Thickness 

Section 
Index 

Inches 

m/m 

Per 

Foot, 
Pounds 

Per 

Meter, 

Kilos 

Inches 

m/m 

Inch 

m/m 

♦C  106 
*C  200 
*C220 
*C  190 

5i 

4 
4 
3 

146 

102 

102 

76 

17.0 

13.6 

10.1 

7.1 

25.30 
20.24 
15.03 
10.60 

3i 
2i 
2A 
Itt 

89 
64 
53 
50 

.375 
.500 
.394 
.250 

9.53 
12.70 
10.00 

6.35 

♦Furnished  only  by  special  arrangement 
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ANGLES  WITH  EQUAL  LEGS-STRUCTURAL  SIZES 


f 


00 

I 

I 

I 
I 


I 


-8- 


c 


JV 


■^ 


3 


A  113 

to 
A  103 


I 
I 
I 

to 

I 


6 

J. 


rTx 


w 


■^ 


z^ 


l< 5- 


A  116 
to 

A  88 


•e 

I 
I 
I 


r^- 


A  94 

to 

A  17 


-j 


Section 

Size 

Thickness 

Weight 

Index 

Per  Foot, 

Per  Meter. 

Inches 

m/m 

Inches 

m/m 

Pounds 

KUos 

A  113 
A  112 

8x8 

203  X  203 

li 

28.58 

56.9 

84.68 

8x8 

203  X  203 

li^ 

26.99 

54.0 

80.36 

A  111 

8x8 

203  X  203 

1 

25.40 

51.0 

75.90 

A  110 

8x8 

203  X  203 

H 

23.81 

48.1 

71.58 

A  109 

8x8 

203  X  203 

■ 
1 

22.23 

45.0 

66.97 

A  108 

8x8 

203  X  203 

20.64 

42.0 

62.50 

A  107 

8x8 

203  X  203 

19.05 

38.9 

57.89 

A  106 

8x8 

203  X  203 

H 

17.46 

35.8 

53.28 

A  105 

8x8 

203  X  203 

1 

15.88 

32.7 

48.66 

A  104 

8x8 

203  X  203 

A 

14.29 

29.6 

44.05 

A  103 

8x8 

203  X  203 

i 

12.70 

26.4 

39.29 

A  116 

6x6 

152 X  152 

lA 

26.99 

39.6 

58.93 

tA    86 

tA    87 

6x6 

152  X  152 

1 

25.40 

37.4 

55.66 

6x6 

152  X  152 

^ 

23.81 

35.3 

52.53 

A      1 

6x6 

152  X  152 

1 

22.23 

33.1 

49.26 

A      2 

6x6 

152  X  152 

II 

20.64 

31.0 

46.13 

A      3 

6x6 

152  X  152 

} 

19.05 

28.7 

42.71 

A      4 

6x6 

152  X  152 

.^ 

17.46 

26.5 

39.44 

A      5 

6x6 

152  X  152 

1 

15.88 

24.2 

36.01 

A      6 

6x6 

152  X  152 

A 

14.29 

21.9 

32.59 

A      7 

6x6 

152  X  152 

k 

12.70 

19.6 

29.17 

A      8 

6x6 

152  X  152 

^ 

11.11 

17.2 

25.60 

A    88 

6x6 

152  X  152 

f 

9.53 

14.9 

22.17 

tA    94 

5x5 

127  X  127 

1 

25.40 

30.6 

45.54 

tA    95 

5x5 

127  X  127 

H 

23.81 

28.9 

43.01 

A      9 

5x5 

127  X  127 

; 

22.23 

27.2 

40.48 

A    10 

5x5 

127  X  127 

i 

20.64 

25.4 

37.80 

A     11 

5x5 

127  X  127 

1 

19.05 

23.6 

35.12 

A     12 

5x5 

127  X  127 

H 

17.46 

21.8 

32.44 

A     13 

5x5 

127  X  127 

1 

15.88 

20.0 

29.76 

A     14 

5x5 

127  X  127 

A 

14.29 

18.1 

26.94 

A    15 

5x5 

127  X  127 

i 

12.70 

16.2 

24.11 

A    16 

5x5 

127 X  127 

A 

11.11 

14.3 

21.28 

A    17 

5x5 

127  X  Ml 

\     \ 

V      <).SS 

[        12.3 

18.30 

tRofted  VtdTWvx^TvxXv 
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Angles  with  Equal  Legs — ^Structural  Sizes. — Continued 


jr 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
i 
I 

I 

I 

:i 

I 
I 
I 
I 
I 
I 
I 


4H- 


aaysR; 


3 


'< 


A  51 


Section 
Index 


»A51 


Size 


Inches 


m/m 


114  X 

114  X 

114 

114 

114 

114 

114 


114 
114 
114 
114 
114 
114 
114 


Thickness 


Inch 


1 

H 


m/m 


19.05 
17.46 
15.88 
14.29 
12.70 
11.11 
9.53 


Weight 


Per  Foot, 
Pounds 


21.15 
19.40 
17.74 
16.10 
14.40 
12.70 
10.95 


Per  Meter. 
KUos 


31.48 
28.87 
26.40 
23.96 
21.43 
18.90 
16.30 


'Manufactured  by  Illinois  Steel  Company 
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Angles  with  Equal  Legs — ^Structural  Sizes. — Continued 


H. 4' ^ 


-'  yb 


A  18 

to 

A  284 


%' 


3>^ 


»--«- 


i/^ 


i^  I 


J 


%'    'y^ 


A  26 

to 

•A  291 


3 

z_ 


^'h 


^A     3d 


A34 

to 
A  501 


Sectkm 
Index 


tA 

18 

A 

19 

A 

20 

A 

21 

A 

22 

A 

23 

A 

24 

A 

25 

A 

90 

tA284 

tA 

26 

tA 

27 

tA 

28 

A 

29 

A 

30 

A 

31 

A 

32 

A 

33 

A 

99 

A  285 

•A2«8 

•A  291 

tA 

34 

♦A 

35 

A 

36 

A 

37 

A 

38 

A 

39 

A 

40 

A500 

A  501 

Inches       I         m/m 


4x4 
4x4 
4x4 
4x4 
4x4 
4x4 
4x4 
4x4 
4x4 
4x4 

3*x3J 

34x3i 

3|x3t 

3ix3i 

3*x3i 

3|x3J 

3|x3] 

3|x3 

A  x3] 

3*  x3l 

3|x3| 


3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 
3 
3 


102 
102 
102 
102 
102 
102 
102 
102 
102 
102 


102 
102 
102 
102 
102 
102 
102 
102 
102 
102 


Thirkncas 


Wei^t 


Inch 


m.  m 


Pfer  Foot, 
Poands 


89x89 
89  x89 
89x89 
89x89 
89x89 
89x89 
89  X  89 
89x89 
89x89 
89x89 
89x89 
89x89 


76 
76 
76 
76 
76 
76 
76 
76 
76 


76 
76 
76 
76 
76 
76 
76 
76 
7^ 


1 

H 
f 


I 

\ 
ii 


I 

A 

\ 

i 

\ 


SI 


\ 

I 
A 

i 

A 

i 


20.64 

19.05 

17.46 

15.88 

14.29 

12.70 

11.11 

9.53 

7.94 

6.35 

20.6t 

19.05 

17.46 

15.88 

14.29 

12.70 

11.11 

9.53 

7.94 

6.35 

4.76 

3.97 

15.88 

14.29 

12.70 

11.11 

9.53 

7.94 

6.35 

4.70 

3.18 


19.9 

18.5 

17.1 

15.7 

14.3 

12.8 

11.3 

9.8 

8.2 

6.6 

17.1 

16.0 

14.8 

13.6 

12.4 

11.1 

9.8 

8.5 

7.2 

5.8 

4.4 

3.6 

11.5 
10.4 
9.4 
8.3 
7.2 
6.1 
4.9 
3.7 
2.5 


Per  Meter. 
Kilos 

29.61 
27.53 
25.45 
23.36 
21.28 
19.05 
16.82 
14.58 
12.20 
9.82 

25.45 
23.81 
22.03 
20.24 
18.45 
16.52 
14.58 
12.65 
10.72 

8.63 

6.55 

5.42 

17.11 
15.48 
13.99 
12.35 
10.72 

9.08 

7.29 

5.52 

3.72 


•Pjrrusbevi  o:il>'  by  special  omnjcvmeat. 

t  Rolled  LafrrQuecdy. 

For  sculler  5ue5  of  angles  with  EQual  Less  see  paces  153  and  154. 
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!<- 


!    I 


90 


n 


% 


A  138 
to 

A  139 


1 


W 


3 


n*"^A'' 


3 


A  320 
to 
A  329 


LU 


Size 

Thickness 

Wei£ht 

Section 

Index 

Inches 

m/m 

Indi 

m/m 

Per  Foot, 
Pounds 

Per  Meter. 
Kilot 

tA138 

8x6 

203  X  152 

1 

25.40 

44.2 

65.78 

A  137 

8x6 

203  X  152 

1* 

23.81 

41.7 

62.06 

1 

A  136 

8x6 

203  X  152 

22.23 

39.1 

58.19 

1 

^A135 

8x6 

203  X  152 

u 

20.64 

36.5 

54.32 

1 

A  134 

8x6 

203  X  152 

I 

19.05 

33.8 

50.30 

1 

A  133 

8x6 

203  X  152 

u 

17.46 

31.2 

46.43 

1 

A  132 

8x6 

203  X  152 

t 

15.88 

28.5 

42.41 

1 

A  131 

8x6 

203  X  152 

A 

14.29 

25.7 

38.25 

•1 

A  130 

8x6 

203  X  152 

i 

12.70 

23.0 

34.23 

1 

|^A139 

8x6 

203  z  152 

A 

11.11 

20.2 

30.06 

hA320 

8x31 
8x3 

203  X  89 

1 

25.40 

35.7 

53.13 

A  321 

203  X  89 

H 

23.81 

33.7 

50.15 

^A322 

8x3 

203  X  89 

* 

22.23 

31.7 

47.18 

A  323 

8x3 

203  X  89 

H 

20.64 

29.6 

44.05 

A  324 

8x3 

203  X  89 

\ 

19.05 

27.5 

40.93 

^A325 

8x3 

203  X  89 

H 

17.46 

25.3 

37.65 

A  326 

8x3 

203  X  89 

f 

15.88 

23.2 

34.53 

^A327 

8x3 

203  X  89 

A 

14.29 

21.0 

31.25 

^A328 

8x3 

203  X  89 

\ 

12.70 

18.7 

27.83 

A  329 

8x3i 

203  X  89 

A 

11.11 

16.5 

24.56 

tRoUed  infrequently. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Angles  with  Unequal  LeCs — ^Structural  Sizes. — Continued 


1^ 8j^' ^ 


a 


yi 


^ 


A  160 

to 
A  310 


I 


lv 


Pyi 


J 


^ 


*A124 

to 
*A120 


L 


4  - 

J^ 


nz7 


1% 


% 


A89 
to 

A  168 


Slae 

Thickness 

Weight 

Section 

Index 

Per  Foot. 

Per  Meter. 

Inches 

m/m 

Inch 

m/m 

Pounds 

Kilos 

^A150 

7    x34 

178  X  89 

1 

25.40 

32.3 

48.07 

A  151 

7    x3 

178  X  89 

H 

23.81 

30.5 

45.39 

A  152 

7    x3 

178  X  89 

\i 

22.23 

28.7 

42.71 

A  153 

7    x3 
7    x3 

178  X  89 

20.64 

26.8 

39.88 

A  154 

178  X  89 

\ 

19.05 

24.9 

37.06 

A  155 

7    x3 

178  X  89 

H 

17.46 

23.0 

34.23 

A  156 

7    x3 

178  X  89 

i 

15.88 

21.0 

31.25 

A  157 

7    x3 

178  X  89 

A 

14.29 

19.1 

28.42 

1 

A  158 

7    x3 

178  X  89 

\ 

12.70 

17.0 

25.30 

1 

A  159 

7    x3 

178  X  89 

^ 

11.11 

15.0 

22.32 

1 

I-A310 

7    x3i 

178  X  89 

1 

9.53 

13.0 

19.35 

*A  124 

6i  X  Z\ 
6    x3i 

165  X  89 

f 

15.88 

20.0 

29.76 

*A123 

165  X  89 

A 

14.29 

18.1 

26.94 

*A122 

(i\  X  3 
6)  X  3 

165  X  89 

i 

12.70 

16.2 

24.11 

*A  121 

165  X  89 

^ 

11.11 

14.3 

21.28 

♦A  120 

6)  X  Z\ 

165  X  89 

1 

9.53 

12.3 

18.30 

tA    89 

6x4 

152  X  102 

1 

25.40 

30.6 

45.54 

■A    91 

6x4 

152  X  102 

H 

23.81 

28.9 

43.01 

A  160 

6x4 

152  X  102 

i 

22.23 

27.2 

40.48 

A  161 

6x4 

152  X  102 

H 

20.64 

25.4 

37.80 

A  162 

6x4 

152  X  102 

} 

19.05 

23.6 

35.12 

A  163 

6x4 

152  X  102 

H 

17.46 

21.8 

32.44 

A  164 

6x4 

152  X  102 

f 

15.88 

20.0 

29.76 

A  165 

6x4 

152  X  102 

A 

14.29 

18.1 

26.94 

A  166 

6x4 

152  X  102 

i 

12.70 

16.2 

24.11 

A  167 

6x4 

152  X  102 

1^ 

11.11 

14.3 

21.28 

A  168 

6x4 

152  X  102 

i 

9.53 

12.3 

18.30 

♦Furnished  only  by  special  arrangement. 
tRolJrd  infrequently. 
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Angles  With  Unequal  Legs — ^Structural  Sizes. — Continued 


ic 


C^' 


^ 


-i 


A92 

to 

A  301 


f 

I 

I 


4_ 


-3V4^- 


"7%? 


Z? 


*A333 

to 
*A330 


4'-. 

1- 


■"1 


C^yT^ 


A  178 

to 
A  292 


Size 

Thickness 

Weight 

don 

iez 

Per  Foot, 

Per  Meter, 

Inches 

m/m 

Inch 

m/m 

Pounds 

Kilos 

92 

6x31 

152  X  89 

1 

25.40 

28.9 

43.01 

93 

6x3 
6x3 

152  X  89 

H 

23.81 

27.3 

40.63 

69 

152  X  89 

* 

22.23 

25.7 

38.25 

70 

6x3 

152  X  89 

20.64 

24.0 

35.72 

71 

6x3 

152  X  89 

i 

19.05 

22.4 

33.33 

72 

6x3 

152  X  89 

,* 

17.46 

20.6 

30.66 

73 

6x3 

152  X  89 

15.88 

18.9 

28.13 

74 

6x3 

152  X  89 

t 

14.29 

17.1 

25.45 

75 

6x3 

152  X  89 

12.70 

15.3 

22.77 

76 

6x3 

152  X  89 

A 

11.11 

13.5 

20.09 

77 

6x3 

152  X  89 

i 

9.53 

11.7 

17.41 

101 

6x3i 

152  X  89 

A 

7.94 

9.8 

14.58 

133 

5ix3i 

140  X  89 

^ 

12.70 

14.5 

21.58 

132 

5    x  3i 

140x89 

11.11 

12.8 

19.05 

131 

5    X  3i 

140x89 

% 

9.53 

11.0 

16.37 

(30 

5ix3i 

140  X  89 

A 

7.94 

9.3 

13.84 

.78 

5x4 

127  X  102 

1 

22.23 

24.2 

36.01 

.79 

5x4 

127  x  102 

\ 

20.64 

22.7 

33.78 

.80 

5x4 

127  X  102 

19.05 

21.1 

31.40 

.81 

5x4 

127  X  102 

tt 

17.46 

19.5 

29.02 

182 

1           5x4 

127  X  102 

f 

15.88 

17.8 

26.49 

183 

5x4 

127  X  102 

A 

14.29 

16.2 

24.11 

184 

5x4 

127  X  102 

\ 

12.70 

14.5 

21.58 

185 

5x4 

127  X 102 

A 

11.11 

12.8 

19.05 

186 

5x4 

127  X  102 

f 

9.53 

11.0 

16.37 

!92 

5x4 

127  X  102 

A 

7.94 

9.3 

13.84 

lished  only  by  special  arrangement, 
sd  infrequently. 
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Angles  with  Unequal  Legs— Structural  Sues,— Continued 


lO 


« 


—  3% ^ 


/^ 


;  ^w^ 


Jr- 


f 


A  187 

to 
A  96 


*i 


L. 


3 J| 

' — 7  r-  f -- 


p%'>w  f 


A  196 

to 
A  280 


v« 


A  204 

to 
A  97 


7  r sM- 


L. 


P^s 


3* 


9lG 


A  212 

to 
A  98 


Size 

Thickness 

Weight 

Section 

Index 

Per  Foot, 

Per  Meter, . 

Inches 

m/m 

Inch 

m/m 

Pounds 

Kilos 

tA187 
TA  188 

5x3i 

127  X  89 

1 

22.23 

22.7 

33.78 

5x3} 

127  X  89 

H 

20.64 

21.3 

31.70 

A  189 

5x3 

127  X  89 

j 

19.05 

19.8 

29.47 

A  190 

5x3 

127  X  89 

17.46 

18.3 

27.23 

A  191 

5x3 

127  X  89 

15.88 

16.8 

25.00 

A  192 

5x3 

127  X  89 

A 

14.29 

15.2 

22.62 

A  193 

5x3 

127  x89 

i 

12.70 

13.6 

20.24 

A  194 

5x3 

127x89 

A 

11.11 

12.0 

17.86 

A  195 

5x3 

127  X  89 

1 

9.53 

10.4 

15.48 

A    96 

5x3| 

127  X  89 

A 

7.94 

8.7 

12.95 

tA196 
tA197 

5x3 

127  X  76 

H 

20.64 

19.9 

29.61 

5x3 

127  X  76 

! 

19.05 

18.5 

27.53 

A  198 

5x3 

127  X  76 

H 

17.46 

17.1 

25.45 

A  199 

5x3 

127  X  76 

f 

15.88 

.     15.7 

23.36 

A  200 

5x3 

127x76 

A 

14.29 

14.3 

21.28 

A  201 

5x3 

127  X  76 

§ 

12.70 

12.8 

19.05 

A2d2 

5x3 

127  X  76 

A 

11.11 

11.3 

16.82 

A  203 

5x3 

127  X  76 

1 

9.53 

9.8 

14.58 

A  280 

5x3 

127  X  76 

A 

7.94 

8.2 

12.20 

• 

hA204 

4i  x3 

114x76 

H 

20.64 

18.5 

27.53 

A  205 

4}  x3 

114x76 

i 

19.05 

17.3 

25.75 

A  206 

4)  x3 

114  X  76 

H 

17.46 

16.0 

23.81 

A  207 

4)  x3 

114  X  76 

f 

15.88 

14.7 

21.88 

A  208 

4i  x3 

114  X  76 

A 

14.29 

13.3 

19.79 

A  209 

4}  x3 
4|  x3 

114  X  76 

i 

12.70 

11.9 

17.71 

A  210 

114  X  76 

^ 

11.11 

10.6 

15.77 

A  211 

4i  x3 
4}  x3 

114x76 

} 

9.53 

9.1 

13.54 

A    97 

114  X  76 

A 

7.94 

7.7 

11.46 

I-A212 

4x3i 
4x3| 

102  X  89 

H 

20.64 

18.5 

27.53 

A  213 

102  X  89 

! 

19.05 

17.3 

25.75 

A  214 

4x3i 

102  X  89 

H 

17.46 

16.0 

23.81 

A  215 

4x3^ 

102  X  89 

» 

15.88 

14.7 

21.88 

A  216 

4x3i 

102  X  89 

A 

14.29 

13.3 

19.79 

A  217 

4x3i 

102  X  89 

i 

12.70 

11.9 

17.71 

A  218 

4x3 

4x3$ 

102  X  89 

^ 

11.11 

10.6 

15.77 

■A  219 

102  X  89 

f 

9.53 

9.1 

13.54 

A    98 

4x3 

102  X  80 

^ 

7.94 

7.7 

11.46 

f Rolled  infrequently. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


603 


Angles  with  Unequal  Legs — Structural  Sizes. — Continued 


T 
I 
I 


-" — r— -1   ^-^^ 


Vk 


I 
I 
I 


A  220 

to 
A  283 


1-J 


i—L^ 


<5^ 

*A644 

to 
♦A  640 


."—^      r- — 2 ^ 

I      I        i        I 


i_ 


*A  6001  i 

to        I 

*A  598    ! 


J^-U 


'1 


<^% 


'8 

A229 


^r^ 


TD 


f 


to     , 
A286  .1 


CO 


^Jj 


i 


A  238 

to 
A  245 


Size 

Thickness 

Weight 

Section 

Index 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

Per  Meter, 
Kilos 

tA220 

4x3 

102  X  76 

H 

20.64 

17.1 

25.45 

tA221 

4x3 

102  X  76 

19.05 

16.0 

23.81 

A  222 

4x3 

102  X  76 

17.46 

14.8 

22.03 

A  223 

4x3 

102  X  76 

f 

15.88 

13.6 

20.24 

A  224 

4x3 

102  X  76 

A 

14.29 

12.4 

18.45 

A  225 

4x3 

102  X  76 

k 

12.70 

11.1 

16.52 

A  226 

4x3 

102  X  76 

^ 

11.11 

9.8 

14.58 

A  227 

4x3 

102  X  76 

1 

9.53 

8.5 

12.65 

A  228 

4x3 

102  X  76 

A 

7.94 

7.2 

10.72 

tA283 

4x3 

102  X  76 

i 

6.35 

5.8 

8.63 

♦A  644 

4x2i 

102  X  57 

f 

15.88 

12.0 

17.86 

♦A  643 

4x2i 
4x2{ 

102  X  57 

A 

14.29 

10.9 

16.22 

*A642 

102  X  57 

i 

12.70 

9.8 

14.58 

♦A  641 

4x2J 

102  X  57 

^ 

11.11 

8.7 

12.95 

♦A  640 

4x2i 

102  X  57 

i 

9.53 

7.5 

11.16 

♦A  600 

4x2 

102  X  51 

i 

9.53 

7.2 

10.71 

*A601 

4x2 

102  X  51 

A 

7.94 

6.1 

9.08 

•A  598 

4x2 

102  X  51 

i 

6.35 

4.9 

7.29 

tA229 

3 

|x3 

89x76 

H 

20.64 

15.8 

23.51 

tA230 

3 

x3 

89x76 

i 

19.05 

14.7 

21.88 

tA231 

3 

x3 

89  X  76 

H 

17.46 

13.6 

20.24 

tA232 

3 

x3 

89  x  76 

1 

15.88 

12.5 

18.60 

A  233 

3 

x3 

89  X  76 

A 

14.29 

11.4 

16.97 

A  234 

3 

x3 

89  X  76 

i 

12.70 

10.2 

15.18 

A  235 

3 

X3 

89  X  76 

A 

11.11 

9.1 

13.54 

A  236 

3 

x3 

89  X  76 

i 

9.53 

7.9 

11.76 

A  237 

3 

x3 

89  X  76 

A 

7.94 

6.6 

9.82 

A  286 

3 

x3 

89  X  76 

i 

6.35 

5.4 

8.04 

tA238 

3 

1  X  2\ 

89x64 

H 

17.46 

12.5 

18.60 

A  239 

3 

X  1\ 

89x64 

i 

15.88 

11.5 

17.11 

A  240 

3 

[X2| 

89x64 

A 

14.29 

10.4 

15.48 

A  241 

3 

fx2 

89x64 

i 

12.70 

9.4 

13.99 

A  242 

3 

!  X  2 

89  X  64 

A 

11.11 

8.3 

12.35 

A  243 

3 

IX  2\ 

89x64 

} 

9.53 

7.2 

10.72 

A  244 

3 

IX  1\ 
X  2\ 

89x64 

A 

7.94 

6.1 

9.08 

A  245 

3 

89x64 

\ 

6.35 

4.9 

7.29 

♦Furnished  only  by  special  arrangement.        fRolled  infrequently. 


604 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Angles  with  Unequal  Legs — ^Structural  Sizes. — Continued 


I 
I 


t3 


i. 


♦A  602 

to 
♦A  632 


:i^ 


• 2»yM— -^ 


♦A  246 

to 
♦A  251 


3 


I 
I 


♦A  481 


J 


—L/ 


|, 2»Vi6 1 


I 
I 

I 
1 


i._ 


m;'^« 


•A263 


L 


-l^ 


fj^^ 


3 


*A604 


w- 2>i--^ 


lJ 


P>4'^M/ 

♦A  480 


J 


T 
I 
I 


Jj 


Pk;  ^h; 


A  252 
to 
A  605 


I 


y 


A  258 

to  " 

A606 


Section 

Sise 

Thickness 

Weight 

Index 

Inches 

m/m 

Inch 

m/m 

Per  Foot. 
Pounds 

Per  Meter, 
Kilos 

*A602 
♦A  603 
•A  632 

3|z2 
3x2 
3{x2 

89x51 
89x51 
89x51 

> 

9.53 
7.94 
6^35 

6.6 
5.6 
4.5 

9.82 
8.33 
6.70 

♦A  246 
•A  247 
*A248 
♦A  249 
•A  250 
♦A  251 

3|x2 
3x2 
3{x2 
3    x2 
3ix2 
31x2 

83x51 
83x51 
83x51 
83x51 
83x51 
83x51 

\ 

i 

14.29 

12.70 

11.11 

9.53 

7.94 

6.35 

9.0 
8.1 
7.2 
6.3 
5.3 
4.3 

13.39 

12.05 

10.72 

9.3S 

7.89 

6.40 

•A  263 

3ixl| 

83x41 

1 

9.53 

5.8 

.     8.63 

:*A604 

3lxl| 

83x41 

A 

4.76 

2.99 

4.45 

•A  481 

3x2H 

76  X  71 

A 

14.29 

10.1 

15.03 

•A  480 

3x2H 

76x68 

A 

14.29 

9.8         1 

14.58 

tA252 
tA253 
A  254 
A  255 
A  256 
A  257 
:A605 

3x2| 

3x2 

3x2 

3x2 

3x2 

3x2 

3x2 

76  x64 
76x64 
76x64 
76x64 
76x64 
76x64 
76x64 

\ 

i 

14.29 
12.70 
11.11 
9,53 
7.94 
6.35 
4.76 

9.5 

8.5 

7.6         1 

6.6 

5.6 

4.5 

3.39 

14.14 
12.65 
11.31 
9.82 
8.33 
6.70 
5.04 

tA  258 
tA  259 
tA2ftO 
1A  2M 
tA  l(xl 
tAftO^ 

3x2 
3x2 
^xl 
3x2 
3x2 
3x  2 

76x51 
76x51 
76x51 
76  X  51 
76  X  51 
76  X  51 

A 

\ 
A 

12.70 
11.11 
9.53 
7.94 
6.35 
4  76 

7.7 
6.8 
5.9 
5.0 
4.1 
3.07 

11.46 
10.12 
8.78 
7.44 
6.10 
4.57 

^K^imiAhcd  only  by  special  arrangement.         fR-oQed  infrcquentlr. 
tTtK^  arc  "Bar  MiU  Sites.**  sold  at  the  Base  Price  of  Bars  plus  bur  cactrua. 
For  MnaUcr  rf»es  ci  Angles  witb  \3neQuaX  \je«&,  «»  ^a<^%  \^^  xa  V^T . 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


SQUARE  ROOT  ANGLES— STRUCTURAL  SIZES 


•A  350 
•A  866 


— .^- 

-^ 

'h>' 

X 

•A  357 

*A382 

LI 

•A  864 
•A  370 


■Fnnilgbed  only  br 


r  br  Bpedal  I 
:>  of  Square 


Root  An^eB  sec  pi 


Rolled  Inf requratly. 


606 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


ROUND  BACK  ANGLES 


^_ 


*A701 

to 
*A704 


r 
I 


1^ 

? 
I 
1 
I 


n7' 


*A712 

to 
*A710 


jj 


I 
I 
I 


—  23^-- 


i 


*A720 

and 

*A721 


I 

I 
I 

A. 


i 


M"  Ti«' 


^A730 


^3yiZ 


;._u 


i 


*A740 


T 
I 

±_ 


i 


*A750 


!-%-i 


I 


*  A  910 


*Fumi8bed  only  by  special  arrangemetvt. 
tBar  Mill  tises  aold  at  iMkse  price  lor  B^lts  \Au%baiT  ^xu^^. 


Section 

Size 

Thickness 

Weight 

Index 

Inches 

m/m 

Inch 

m/m 

Per  Foot. 
Pounds 

Per  Meter. 
Kilos 

*A701 
*A702 
*A703 
♦A  700 
♦A  704 

3i  X  3i 
3}  X  3i 
3i  x3i 
3^  X  3i 
3i  X  3| 

89x89 
89x89 
89x89 
89x89 
89  X  89 

14.29 

12.70 

11.11 

9.53 

7.94 

11.3 

10.2 

9.0 

7.8 

6.6 

16.82 
15.18 
13.39 
11.61 
9.82 

♦A  712 
♦A  711 
♦A  710 

3ix3J 
3ix3i 
3ix3i 

83x83 
83x83 
83x83 

i 

9.53 
7.94 
6.35 

7.2 
6.1 
4.9 

10.72 
9.08 
7.29 

1*A  720 
t*A  721 

2ix2J 
2ix2i 

57x57 
57x57 

k 

6.35 
4.76 

3.48 
2.66 

5.18 
3.96 

t*A  730 

2x2 

51  x51 

A 

4.76 

2.34 

3.48 

J  ♦A  740 

lixli 

44  X  44 

A 

4.76 

2.02 

3.01 

t*A  750 

If  xlf 

41  x41 

A 

4.76 

1.86 

2.77 

t*A  910 

*M 

19  X  19 

A 

2.78 

0.48 

0.71 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 


607 


SHIP  BUILDING  BULB  ANGLES 

New  American  Standard  Sections 


-a 


.625* 


— »i 


eo 


I 


B195 


.725*; 


I 

i 
i 
I 
I 

I 


-10^- 


B196 


,.625' 


^.l...t 


■^.525 


•10^- 


.-»! 


.6oor 


--* 


;5 

CO 


I 
I 

I 
I 

I 
I 
t 


B 197  (BSBA  18) 


.5251 


eo 


.-_*■ 


-10- 


B205 

•.600' 


C Ik 


<.;._j' 


!-»..50O' 


-91/2 


B206  (BSBA  17) 


.500; 


4.-.S. 


00 


._* 


dW 


Depth 

Flange  Width 

Web  Thickness 

Weight 

Section 
Index 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

B  195 

B  196 

B  197 
(BSBA  18) 

B  205 

B  206 
(BSBA  17) 

10 
10 
10 

9H 

254 
254 
254 
241 
241 

3H 
3^ 

3H 

89 
89 
89 
89 
89 

0.725 
0.675 

0.625 
0.575 

0.525 

0.475 

0.600 
0.550 

0.500 

0.450 

18.40 
17.15 

15.88 
14.61 

13.34 

12.07 

15.24 
13.97 

12.70 

11.43 

35.2 
33.2 

31.1 
29.1 

26.9 

24.9 

28.8 
26.9 

24.7 

22.8 

52.38 
49.41 

46.28 
43.31 

40.03 

37.06 

42.86 
40.03 

36.76 

33.93 

Dimensions  and  Weights  of 
on  page  563. 


British  Standard  Sections  are  indicated  in  bold  type,  see  notes 


608 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Ship  Building  Bulb  Angles. — Caniinned 
New  American  Standard  Sections. — CotUtnned 


B  203 
(BSBA  16) 

B  208 


B  200 
BSBA  14t 


Dimensions  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  tsrpe,  see  notes 

on  page  50,^. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


609 


Ship  Building  Bulb  Angles. — Continued 
New  American  Standard  Sections. — Continued 


B211 


^— -% 


■8%'- 


•^r- 
.•>l 


r*-..460' 


CO 

I 
I 
I 

I 
I 
I 

*-. 


B  212  (BSBA  13) 


.4S0l 


.8^1- 1~  — ^ 


09 
I 


B214 

.580^ 


1 


-8- 


.526* 


r-»i 


CO 


I 

I 


B  215  OBSBA  12) 

.450*1 


^ 


CO 


—i- 


8' 


B217 


.626' 


-8- 


^.J 


Depth 

Flange  Width 

Web  Thickness 

Weight 

ection 
ndex 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter. 

Kilos 

J  211 

t212 
BA  13) 

(214 

\  215 
BA  12) 

1217 

8H 

8H 

8 

8 

8 

216 
216 
203 
203 
203 

3 

ft 

3 

3H 
3 

76 
76 
89 
89 
76 

0.550 
0.500 

0.450 
0.400 

0.550 
0.500 

0.450 
0.400 

0.575 
0.525 

13.97 
12.70 

11.43 

10.16 

13.97 
12.70 

11.43 

10.16 

14.61 
13.34 

23.4 
21.7 

19.8 

18.1 

23.2 
21.6 

19.6 

18.0 

23.1 
21.4 

34.82 
32.29 

29.47 

26.94 

34.53 
32.15 

29.17 

26.79 

34.38 
31.85 

imensions  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  type,  see  notes 
>age  563. 


610 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


.525? 

r 


eo 

I 


.525* 


jr- 
i 
I 
I 

I 

I 

CO 


4_1 


Ship  Building  Bulb  Angles. — Continued 
New  American  Standard  Sections. — Continued 


X 


B  218  (BSRA 11) 


.426 


J 


I 
I 
I 

t 


I 


8- 


B  220 


.526" 

Jk. 


£31 


''-*».42^ 


Z,}^ 


B221(BSBA10) 


.426'. 

t- 


09 


-7^- 


B223 


..525' 


tW- 


r^.425' 


.jf — 


t..K 


B  224  (BSBA9) 
.425''! 


^ 


■iW- 


CO 


ir 

I 

■■¥ 


Depth 


Flange  Width 


Web  Thickness 


Section 
Index 


iBSBA  11 

B  220 

B  221 
BSBA  10 

B  11.^ 


B  124 
BSBA  9^ 


Inches        ra/m 


Inches 


m/m 


Inch 


m/m 


Weight 


203 


101 


31. 


89 


0.475 
0.425 

0.575 
0.525 


12.07 
10.80 

14.61 
13.34 


Per 

Foot. 

Pounds 

19.6 
18.0 

22.8 
21.2 


Per 
Meter. 

Kik»_ 

29.17 
24.7^ 

33  93 
31.55 


7^2 

191 

31, 

89 

0.475 
0.425 

12.07 
10.80 

19.4 
17.8 

28.87 
2ft.4f 

7«2 

191 

3 

76 

0.525 
0.475 

13.34 
12.07 

20.3 
18.8 

i     30.21 
27.98 

7>o 

191 

3 

76 

0.425 

0.375 

10.80 

9.53 

17.1 

15.6 

!     25.45 
;      23.22 

Dimensions  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  typ««  tee  notci 

on  page  563. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


611 


Ship  Building  Bulb  Angles. — Continued 
New  American  Standard  Sections. — Continued 


r^.526' 


I 


B226 


.525 


en 


B  227  (BSBA  8) 

i.425' 


■«■--  - 


.400 


n 
r-t 


.500 


CO 

I 
I 

I 

I 


.*■" 


t... 


B229 


.500' 


CO 

I 
I 


B230  (BSBA  7) 


.400' 


'♦■*;.400 


s 


r--* 


B  233  (BSBA  6) 

.4007 


» 


w 

6^-- 

♦) 

Depth 

Flange  Width 

Web  Thickness 

Weight 

Ction 
idex 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 

Kilos 

226 

7 

178 

* 

89 

0.525 
0.475 

13.34 
12.07 

20.0 
18.6 

29.76 
27.68 

227 
1BA8) 

7 

178 

314 

89 

0.425 

0.375 

10.80 

9.53 

16.8      1     25.00 

15.3      1      22.77 

1 

229 

7 

178 

' 

76 

0.500 
0.450 

12.70 
11.43 

18.4      !      27.38 
16.9           25.15 

230 

BA7) 

7 

178 

3 

76 

0.400 

0.350 

10.16 

8.89 

15.3      1     22.77 
13.9      1      20.69 

233 
BA6) 

6H 

165 

3>^ 

89 

0.400 

0.350 

10.16 

8.89 

15.0      ;     22.32 

13.6           20.24 

menaionft  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  type,  see  notes 
aige  563. 


612 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


.476 


Ship  Building  Bulb  Angles. — Continued 
New  American  Standard  Sections. — Continued 


B236CBSBA5) 


L.475' 


I 
I 


.475 


**■ 


CO 


.875* 


I 


I 


B241 

1.475*' 


:£3 


-6- 


tO: 


B242  (BSUl€> 

.375*1 


t^ 


IdlS- 


n 


.-»' 


.375 


I 
1 

99 


I 


I 


L... 

1 
- 6'— ^- 

1 

Depth 

Flange  Width 

Web  Thickness 

Weight 

Section 
Index 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per 

Foot. 

Pounds 

Per 

Meter. 

KikM 

B  236 
(BSBA  5) 

61.2            165 

3 

76 

0.425 
0.375 

0.350 

10.80 
9.53 

8.89 

15.0 
13.6 

12.9 

22.32 
M.34 
19.20 

fLloyd 

6                152 

3H 

89 

0.475 
0.425 

12.07 
10.80 

16.4 
14.8 

24.41 
22.03 

tLloyd 

6                152 

3>a 

89 

0.375 

0.350 

9.53 

8.89 

13.4 

12.8 

19.94 

19.05 

B  241 

6                152       ' 

3 

76 

.  0.525 
0.475 

13.34 
12.07 

16.8 
15.6 

25.00 
23.22 

B  242 
(BSBA  4) 

6                152       ■ 

3 

76 

0.425 
0.375 

0.350 

10.80 
9.53 

8.89 

14.1 
13.8 

12.2 

20.98 
19.15 
18.16 

fKoUed  by  Pencoyd  Iron  Works  (60A). 

Dimensions  and  Weights  of  British  Standard  Sections  are  indicated  in  bold  type,  see  notM 
on  page  5ft3. 
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^ 


.325 

I 


^ 
'^S* 


t—. 


Ship  Building  Bulb  Angles. — Continued 
New  American  Staildard  Sections. — Continued 


B244 

1.460'! 


.860' 


1 


I    < 


L m 


B251  (BSBA2) 


.■«) 


B245(BSilA3> 


**" 


** 


...i- 


i.326' 


^.1 


Miscellaneous  Sections 


.26i<«> 


1 


VI 


i?i 


^.23 


#■» 


B143 


yj3  ^i^ 


B144 


.22^ 


.28^! 

* 


-6- 


-4%" 


.19'h  ,*■' 


% 


.19^»:  !*- 


B145 


;4»i±: 


^9' 


.IS-'-i 


B146 


n'I 


'* 


*->  ^ 


i.18. 


B147 


y^S 


' 

o*           *i 

I, L.^f— 

J 

1 

:.2^ J 

■*•— -o 

Depth 

Flange  Width 

Web  Thickness 

Wei 

ight 

Section 
Index 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per 

Foot, 

Pounds 

Per 

Meter, 
Kilos 

• 

B244 

SH 

140 

3 

76 

0.500 
0.450 

12.70 
11.43 

15.1 
13.9 

22.47 
20.69 

B245 
(BSBA  3) 

5H 

140 

3 

76 

0.400 
0.350 

0.325 

10.16 
8.89 
8.26 

12.5 
11.3 

10.7 

18.60 
16.82 
15.92 

B251 
(BSBA  2) 

5 

127 

2H 

64 

0.375 
0.325 

0.300 

9.53 
8.26 

7.62 

10.4 
9.3 

8.8 

15.48 
13.84    . 

13.10 

B  143 
B  144 
B  145 
B  146 
B  147 

5 

3 
2H 

127 

114 

76 

76 

64 

2H 
2H 
2 

IH 

64 

57 
51 
44 
38 

0.240 
0.220 
0.190 
0.160 
0.150 

6.10 
5.59 
4.83 
4.06 
3.81 

8.3 

6.7 

3.60 

3.25 

2.66 

12.35 
9.97 
5.36 
4.84 
3.96 

Dimensioiis  and  Weights  of  British  Standard  Sections  are  indicated  in  tx>ld  type,  see  notes 
on  i>age  563. 
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CAR  BUILDING  BULB  ANGLES 


. 

*-lM«-<f»%«| 

4 

•«.• 

B125 

/ ^ 

\ 

Ml 

* 

y 

J 

6^ 


5 


'r\ 


i. 


% 


B124 


K 


r^ViWJ 


r»«r 


I 
I 


\ 

1 
1 

^ 

B122 

r'^iV 

1 

1 

1/ 

1 

•4*. 


.  > 


n 


^;iy,'.,    B123 


*i 


4..S. 


^ 


CO 


I--* 


Depth 

Flange  Width 

Web  Thickness 

Weight 

Section 
Index 

Inches 

m/m 

Inches 

m/m 

Inch 

m/m 

Per  Foot, 
Pounds 

PerMeter. 
KUot 

B  125 

5 

127 

4i 

114 

.438 

11.13 

19.3 

28.82 

B  124 

5 

127 

3i 

89 

.375 

9.53 

13.2 

19.64 

B  122 

4 

102 

3i 

89 

.500 

12.70 

1.43 

21.28 

BUZ 

4 

102 

34 

89 

.375 

9.53 

11.9            17.71 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 
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TEES  WITH  EQUAL  LEGS-STRUCTURAL  SIZES 


-6% -1 


I 

I 


0.4649.K" 


4l 


'0.40" 


T40 


0.45 


--*  * 


Size 

Thickness  of  Metal 

Weight 

Section 
Index 

Inches 

m/m 

Inches 

m/m 

Per 
Foot. 
Lbs. 

Per 

Meter, 

Kilos 

Flange 

Stem 

Flange 

Stem 

Flange 

Stem 

Flange  and  Stem 

tT40 

T46 
T    1 
T    2 

6i 

4 
4 
4 

6J 

4 
4 
4 

165 

102 
102 
102 

165 

102 
102 
102 

0.40 

jtoH 
ito  A 
fto  A 

0.45 

1  to  U 
fto  A 
ito  A 

10.16  to  11.43 

* 

12.70  to  14.29 
9.53  to  tl.U 

19.8 

21.1 
13.5 
10.5 

29.47 

32.89 
20.09 
15.63 

t  This  section  is  used  in  shipbuilding  for  braclcet  connections  especially  in  the  oil- tight 
work  of  tank  steamers  generally. 

It  is  used  also  for  connections  to  the  margin  plates  of  the  double  bottoms  of  other  classes 
of  vessels  and  its  use  will  be  found  suitable  for  bracket  connections  wherever  strength  and 
water-tightness  are  required. 

*  T  46 — ^Flange  15.88  to  17.46  m/m;  Stem  25.40  to  28.5  m/m. 
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Tees  with  Equal  Legs — ^Structural  Sizes. — Continued 


Size                                   Thickness  of  Metal 

Weight 

Section 
Index 

Inches 

m/m        I             Inch 

m/m 

Per 

Foot, 

Pounds 

Per 
Meter. 
KUos 

Flange 

Stem 

Flange 

Stem     Flange 

Stem 

Flange  and  Stem 

T    3 
T    4 

T    6 
T    7 
T    8 
T    9 

l\ 

3 
3 
3 

3 

l\ 

3 
3 
3 
3 

89 
89 
76 
76 
76 
76 

89        i  to  A 
89        1  to  A 
76         i  to  A 
76        A  to    i 
76         1  to  A 
76        A  to  J 

ito  A 
Ito  A 
ito  A 

Atoi 
1  to  A 
Atol 

12.70  to  14.29 

9.53  to  11.11 

12.70  to  14.29 

11.11  to  12.70 

9.53  to  11.11 

7.94  to    9.53 

11.7 
9.2 
9.9 
8.9 
7.8 
6.7 

17.41 
13.69 
14.73 
13.24 
11.61 
9.97 

For  gmalU-r  sizrs  of  Tees  with  Equal  Legs,  see  pages  160  to  163. 
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TEES  WITH  UNEQUAL  LEGS— STRUCTURAL  SIZES 


1'- 


5" 


lO 

I 
I 

I 

I 

I 


;s^ 


._iy  s 


"S'^tTPV/ 


*T96 


L...- 


*T49 


I  128/* 


Size 

Thickness  of  Metal 

Weight 

Section 

Inches 

m/m 

Flange 

Stem 

Per 
Foot, 

Per 

Index 

Meter. 

Flange 

Stem 

Flange 

Stem 

Inch 

m/m 

Inches 

\a/m 

Pounds 

KUos 

*T96 

6 

l\ 

152 

133 

1    to  1 

25.40  to  25.40 

IJ  to  1 
to 

31.75  to  34.93 

39.4 

58.63 

♦T49 

5 

127 

121 

toH 

19.05  to  19.84 

19.05  to  22.23 

24.1 

35.87 

tTSO 

irsi 

5 

3 

127 

76 

to  A 

9.53  to  11.11 

t   to 

10.32  to  15.88 

11.5 

17.11 

5 

2 

127 

64 

to  A 

9.53  to  11.11 

Atoll 
Htoi 

Htoh 

11.11  to  16.67 

10.9 

16.22 

T52 

H 

3 

114 

89 

T^to  A 
HtoH 

11.11  to  14.29 

17.46  to  22.23 

15.7 

23.36 

•T48 

3 

114 

89 

11.91  to  15.08 

18.26  to  18.26"     15.0    1  22.32 

*  Furnished  only  by  special  arrangement. 

t  T  50  can  be  rolled  with  flange  i'  to  A'  (12.70  to  14.29  m/m),  and  stem  3i'  (79  m/m); 
weight  13.6  pounds  per  foot  (20.24  kilos  per  meter). 

t  T  51  can  be  rolled  with  flange  K  to  A'  (12.70  to  14.29  m/m).  and  stem  2|*  (67  m/m); 
weight  13.0  pounds  per  foot. 
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Tees  with  Unequal  Legs — ^Structural  SizES.-^Caniinued 


4^ ^ 


iW ' 


"^S 


I 
I 
I 

I 

i 


,.s^ 


T53 


-»Ar 


'^ 


•* — 

4 

>( 

1/ ^ 

K- 4 

1 

r  -   ■     * 

1 
1 

i__    _ 

T56 

7               T55 

1 

]:^ 


T57 


'*.« 


%r: 


T58 


s 


Y 


-J!«    — 


Si« 

Thickness?  of  Metal 

Weight 

5«<c::v-^r. 

• 

iTiiex 

•  saV. 

-e^                       :;; 

- 

loch 

ta  m            I 

IVr 
Foot. 

Per 
Meter 

rlA-s:^ 

S:?r.:  FlJui^f 

S:ena 

Rar^e 

Stea 

FLksge  and  Stem ' 

Pounds 

Kilos 

T    $4 

4i 

.«            lU 

1 

.0 

t  -^  ? 

1  to  n 

9. S3  to  11.11 

9.8 

14.58 

T    5.« 

4t 

,«            lU 

To 

A  :o  t 

7.94  to    9.53 

8.4 

12.50 

T    5o 

4t 

:t       lu 

M 

i  :o  i 

9.53  to  11.11 

9.2 

13.69 

T    55 

*t 

:t       U4 

M 

t;U 

^to  1 

:.<>4  to     9. 53 

7.8 

11.61 

T    5- 

4 

5         :o: 

i:~ 

i:.:0  to  14.29 

15.3 

22.77 

T    55 

4 

5         '.o: 

1  :o  ^ 

0  53  to   11.11 

11.9 

17.71 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 
Tees  with  Unequal  Legs — Structural  Sixes.— Continued 


T61 


^^i^^       ^f^^^* 


?^''- 


r 

1        ^            'W              l-^r- 

^ 

T63 

i_-- 

^  . 

[^ 

*| 

' 7 STS#T: '"-f^ 

620 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Tees  with  Unequal  Legs — ^Structural  Sizes. — Continued 


h 3H' *♦ 


R^ 

16 


JT 


14 


^-% 


T66 


1,  ».' 

^y 

r* 

1 
1 

^  1 

»' ' — 1 . 

k — 

3  W 

f 

1 

« 

•*  /x 

1 

^       -   -' 

^     r«^ 

.  1 
1 
1 

1 

"^ 

16 

-'}^ 

^ 

pSr 

^ 

^^'Js' 

*' 
« 

T69 

1 

1 

T70 

%  1 

1 

T71 

1 

"- 

1  " 

•». 

1 

1 

« 

• 

i>- 

1 

1 

-J 

1 

1 

"^ 

3     -           "^ 

LI. 

1 

I 

1 
1 

■^ 

--pi Ln;^ 

4-s 

Sr^^ 

» 

1 

T72 

1 

«  • 

1 
1 

1 

T73 

••• 

T74 

1. 

1 

1 

JL_ 

1 

1 

-..s"- 

-Kr 

*s^ 

Siio 

Thickness  of  Metal 

1 

Weight 

Section 
Index 

lnchr<              m  m 
Flaruro  ^ em  Flange.  Stem 

Flaiuje 

Siena 

Per 

Fooc, 

Lbs. 

Per 

Inch             m  m            1 

nch    . 

m  m 

Meier. 

Kilos 

T66 
T67 
T60 
T  70 
T71 

H 

4          80        102 
4          80        102 
3          80          76 
3          80          76 
3          80          76 

A  to 

A  12.70  to  14.20 
A    0.53  to  11.11 
A  12.70  to  14.20 
A    0.53  to  11.11   1 
1     7.04 10    0.53 

to  ft  12.70  to  14.29 
to  tV  9.53  to  11.11 
to  A  12.70  to  14!^ 
to  1%   9.53  to  11.11 
i                 9.S3 

12.6 
9.S 

10.8 
8.5 
7.5 

18.75 
14.58 
16.07 
12.65 
11.16 

T  72 
T  73 
T  74 

3 
3 
3 

4          76        102 
4          76        102 
4           76        102 

tt  to 
1    to 

Ac  12.70  to  14.20  i 

\  11. n  to  12.70' T^ 
rt    0.53  to  11.11  i 

to  A 

to  i 

to  rt 

12.70  to  14.29 

11.11  to  12.7S 

9Ja  to  11.11 

11.7 
10.5 

9.2 

17.41 
15.63 
13.69 

UNITED  STATES  STEEL  PRODUCTS  COMPANY  621 


Tees  with  Unequal  Legs — Structural  Sizes. — Continued 


*  Fun^ihcd  only  by  apedal  ai 
Fat  iDuUcr  tlxa  ud  Teea  with 
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Z-BARS^-STRUCTURAL  SIZES 

f— 

J^ 

J 

^ 

• 

J 

5H-' ^ 

Z  3             • 

1 

Z  2               7 

Z  1 

1 

1 

9*                                                                    * 

^•u"                   U 

-»- 

5 

^ 

f                             ; 

r— r^ 

\ 

•ia"* 

'                              •l^*' 

■.. •i^ 

■ 

*  — 

-3*^ -*      ^ aTa-  - 

, j^ 

• 

M 

J 

X-t: --^ 

fn;    =^ 

f^' — Tzr 

■        1 

^Hi 

1 

2*u *     ; 

«"- — ^  : 

• 

2"^      - 

Z6 

Z5             V 

Z4 

i 

-««- 

^;!! 

-^ 

1 

1                   : 

Si 

«» 

*      tH 

SH * 

« 

Section 

Siar 

Ti*''^tr^                   XEiUiinetsefs 
Flanrt  W^  Fiance  •  (.ApftrastuBatr) 

3|     X  6i     X  3|              92x156x92 
3A  X  6^  X  3A           90x154x90 
3i     X  6       X  3i              89x152x89 

Tludniessaf  MHalJ              Wei^t 

IndcK 

Inch         m  m          ^"^£1**' 

'  Pfer  Meter. 
Kilos 

Z3 

j             22.23              34.6 
tt            20.64             32.0 
1             19.05             29.4 

51.49 
47.62 
43.75 

2  2 

3|     X  61     X  31              92x156x92 
3A  X  6^  X  3A            90x154x90 
3|     X  6       X  3i              89x152x89 

H            17.46             28.1 
1             15.88             25.4 
A            14.29              22.8 

41.82 
37.80 
33.93 

2  1 

3|     X  6|     X  3|              92x156x92 
i'A  X  t»^  X  3A           90x154x90 
3|     X  6       X  3i              89x152x89 

}               12.70              21.1 
A            11.11               18.4 
i               9.53              15.7 

31.40 
27.38 
23.36 

Z6 

3|     X  5i     X  3}              86x130x86 
«^A  X  5i^  X  3A            84x129x84 
3i     X  5       X  3i              83x127x83 

fi            20.64              28.4 
i             19.05              26.0 
H            17.46              23.7 

42.26 
38.69 
35.27 

2  5 

.M     X  5|     X  3|              8ftxl30x86 
«^A  X  .^,^  X  3  A            Mxl29x84 
5i     X  5       X  .'ii              ^Ixl 27x83 

1              15.88              22.6 
A            14.29              20.2 
\              12.70              17.9 

33.6S 
30.06 
26.64 

24 

X  , 

b    X 

H 

^1^ 
^ 

X  3|              86x130x86 
X  3A            84x129x84 
t  3t              «kx\2>*S 

A            11.11               16.4 
1               9.SS              14.0 
A             7.04              U.O 

24.41 

,       20.83 

17.26 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 
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Z-Bars — ^Structural  SizES,-^ConUnued 


± 


Z9 


]     i 


-% 


P^ 


•■ 3Hi'— -J         ■^-'—ziu- 


1 


-" --2%- 

Z8 


<c 


St 


% 


-U 


------ 3Mi^^ ^ 


•2W/ii- 

Z7 


eo 


2iMii- 


1 


-  — 2%i-- 


D 


C 


^ 

I 


CO 


3 


.5/16      *^         i 

h%"  Z  11 


:. 2"/i6— - 


<c 


i 


T 


00 


■TT 


TT 


Me       -9 

in* 

--2?l6-- 

.y/    Z  10 


2%- 


Section 

Size 

Thickness  of  Metal 

Weight 

Index 

Inches 
Flange  Web  Flange 

Millimeters 
(Approximate) 

Inch 

m/m 

Per  Foot, 
Pounds 

Per  Meter, 
Kilos 

Z9 
Z8 

Z  7 

Z  12 
Z  11 
Z  10 

3A  X  41     X  3A 
3*     X  4A  X  31 

3A  X  4       X  3A 

3A  X  4J     X  3A 

3i     X  4A  X  3J 
3tV  X  4       X  3A 

3A  X  41     X  3A 
3i     X  4A  X  31 
3A  X  4       X  3A 

2f     X  3A  X  2J 
2ttx3       X  2tt 

21     X  3A  X  2} 
2ttx3       x2tt 

2i     X  3A  X  21 
2Hx3       X  2H 

81x105x81 
79x103x79 
78x102x78 

81x105x81 
79x103x79 
78x102x78 

81x105x81 
79x103x79 
78x102x78 

70x78x70 
68x76x68 

70x78x70 
68x76x68 

70x78x70 
68x76x68 

1 , 
H 

t 

i 

1 

19.05 
17.46 
15.88 

14.29 
12.70 
11.11 

9.53 
7.94 
6.35 

14.29 
12.70 

11.11 
9.53 

7.94 
6.35 

23.0 
20.9 
18.9 

18.0 
15.9 
13.8 

12.5 

10.3 

8.2 

14.3 
12.6 

11.5 
9.8 

8.5 
6.7 

34.23 
31.10 
28.13 

26.79 
23.66 
20.54 

18.60 
15.33 
12.20 

21.28 
18.75 

17.11 
14.58 

12.65 
9.97 

624 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


Z-Bars — Structural  Sizes. — Continued 


*Z13 


^-'%^ 


I 
I 
I 
I 


I 

j 

2C 


/CTT 


r 


6/6 


*Z14 


•,.__-2»/i«- 


J 


I 
I 
I 
I 

CO 

I 


LL 


*Z15 


% 


-25  io—-^ 


I 

I 

«  I 

7 


*Z16 


1^4" 


1%^^ 


Section 
Index 


♦Z 
♦/ 


13 
14 

15 

10 


Size 


I nches 
Flange  Web  Flange 


3 
If 

u 

u 


x6 

x4| 

x3t 

x3| 


x3 
x3A 
x2A 
xl| 


Millimeters 
(Approximated 


76  X  152x76 
41  X  105  X  56 
41  X  92x56 
35  X    7Q  X  41 


Thickness  of  Metal 


Inch 


i 
I 
I 

i 


m  m 


9.53 
9.53 
9.53 
6.35 


Weight 


Per  Foot, 
Pounds 


14.5 
9.2 
8.6 
4.8 


Per  Meter. 
Kilos 


21.58 

13.69 

12.80 

7.14 


•  Furnished  only  by  special  arrangement. 

For  smaller  sizes  of  Z-Bars.  see  pages  lf>7  and  IW^. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 

STEEL  PLATES 

EXTREME  SIZES  ROLLED 
Sheared  Plates,  i^-Inch  Thick  and  Over 


Plates  of  greater  dimensions  than  those  above  may  be  submitted  for  special 
Kinsideration. 

Plates  48'  wide  and  under  can  also  be  rolled  on  Universal  Mills.  For 
^eater  lengths  and  Universal  Mill  sizes,  see  Universal  Mill  plate  table  on  page 
529. 

(For  metric  equivalents  of  the  dimensions  in  above  tables,  see  page  626.) 


UNITED  STATES  STEEL  PRODLCTS  <X>MPA.W 

Steel  Plates — Extbeme  Sizes  Rolled. — Comiimtied 
Sbeabed  IYates,  H-Isca  Tbick  and  Over. — Conlittied 
iMetric  equivaknts  of  dimenskins  in  taUe  on  page  625. 


milili.Mctcn 


M«a.     3.15  3.XI  ].<»  2.« 


I-S»  1-4*  I-»  I  li  1-M  in    i 


Rcrcucubr  Pbus  i,Con 


Width.  M«Un 


4S.H1  li.ObU. 


9.SJ        TJ.;01   1 


5  it.|5,;«15 


1.9itO,92 
0.9^  Q.6SI 


a»J  raivfi^  Mfli  siw*  i 


;haSB  ibi'vp  suy  V  f-.;bniiiud  (or  spccul  considtration. 
can  jlM  tw  cvUaI  .>=  Loii-Fral  Milli.  F«  cmtcr Icnptii 
il  Mill  pliif  tablf  iio  lafiftj*. 
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Stebl  Plates — Extreme  Sizes  Rolled. — Continued 
Sheared  Plates,  A-Inch  Thick  and  Under 


Weight 

per 

Square 

Foot, 

Pounds 

Rectangular  Plates  . 

kness 

Width,  Inches 

74 

72 

70 

68 

66 

64 

60 

Extreme  Lengths,  Inches 

3.  W.  G. 
5.  W.  G. 
i.  W.  G. 

J.  W.  G. 
t  W.  G. 

7.65 
6.73 
6.04 
5.47 
5.10 

•  •  ■  • 

200 

220 
200 

240 
210 
160 

250 
216 
170 
144 

270 
230 
190 
170 
140 
140 
120 

320 
260 
220 
200 
150 
150 
130 

375 
280 
240 
230 
160 
160 
144 

Weight 

per 

Square 

Foot, 

Pounds 

Rectangular  Plates  (Continued) 

Circular 
PIat4»s 

mess 

Width,  Inches 

Extreme 
Diam., 
Inches 

54 

48 

42     36 

30 

24 

Extreme  Lengths,  Inches 

J.  W.  G. 
i.  W.  G. 
J.  W.  G. 

J.  W.  G. 
<.  W.  G. 

7.65 
6.73 
6.04 
5.47 
5.10 

•  •  .  . 

•  •  •  • 

400 
300 
280 
240 
200 
200 
180 

400 
340 
300 
260 
220 
220 
200 

400 
350 
310 
270 
230 
230 
220 

375 
350 
330 
300 
260 
260 
240 

375 
.  350 
330 
300 
260 
260 
240 

400 
340 
280 
260 
260 
260 
240 

77 
74 
70 
68 
66 
66 
64 

gular  Plates  A"  thick,  over  74'  wide  and  Circular  Plates  A'  thick, 

diameter  can  be  furnished  to  gauge  only  and  only  under  certain  condi- 

uch  sizes  should  be  submitted  for  special  consideration. 

i  under  A*'  thick  are  furnished  only  by  special  arrangement.     Plates 

an  J^"  should  be  specified  to  gauge  only. 

of  greater  dimensions  than  shown  in  above  table,  may  be  submitted 

.1  consideration. 

etric  equivalents  of  the  dimensions  in  above  tables,  see  page  628.) 
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Steel  Plates — Extreme  Sizes  Rolled. — Continued 
Sheared  Plates,  A-Inch  Thick  and  Under 


(Metric  equivalents  of  dimensions  in  table  on  page  627) 


Thickness 

Weight 

per 
Square 
Meter. 
KUos 

Rectangular  Plates 

mm 

Width.  Centimeters 

188 

183 

178 

173 

168 

163       152 

Extreme  Lengths.  Meters 

No.    8  B.  W.  G. 
No.    9  B.  W.  G. 
No.  10  B.  W.  G. 

No.  11  B.\V.  G. 
No.  12  B.W.G. 

4.76 
4.19 
3.76 
3.40 
3.18 
3.05 
2.77 

37.350 
32.868 
29.482 
26.693 
24.900 

5.08 

5.59 
5.08 

•  •  •  • 

6.10 
5.33 
4.06 

6^5 
5.49 
4.32 
3.66 

•  •  •  • 
«  •  •  • 

6.86 
5.84 
4.83 
4.32 
3.56 
3.56 
3.05 

8.13 
6.60 
5.59 
5.08 
3.81 
3.81 
3.30 

9.53 
7.11 
6.10 
5.84 
4.06 
4.06 
3.66 

Thickness 

*■«•     !_!.& 

Rectangular  Plates  {ComUnued)       j   ^^^ 

m  m 


per 

Square 

Meter. 

Kilos 


Width.  Centimeters 


!    137 


122 


107 


91 


76 


61 


Extreme 
Diam.. 
Meters 


• 

Extrane  Lengths.  Meters 

! 

A* 

4.76 

37.350 

iai6 

iai6 

10.16 

9.53 

9.53 

10.16! 

1.96 

*   No,    8  B.  \V.  G. 

4.19 

32.868 

7.62 

8.64 

8.89 

8.89 

8.89 

8.64' 

1.88 

*   No.    9  B.  \V.  G. 

3. 76 

29.482 

7.11 

7.62 

7.87  ,  8.38 

8.,38 

7.11 

1.78 

♦   No.  10  B.  W.  G. 

3.40 

26.693 

6.10      6.60 

6.86  .  7.62  i  7.62 

6.60 

1.73 

*  r 

3.18 

24.900 

5.08      5.59 

5.84  1  6.60  :  6.60 

6.60 

1.68 

*   No.  11  B.W.G. 

3.05 

5.08       5.59 

5.84  ;  6.60    6.60 

6.60 

1.68 

•   No.  12  B.  W,  G. 

2,77 

. ,  . 

4.57       5.08 

5.59    6.10    6.10 

6.10 

1.63 

Rtxtangular  Plates  A'  l-*.*6  m  m^  thick,  over  74'  (1"88)  ^-ide,  and  Circu- 
lar Plaios  A  "  4.70  m  m''  thick,  over  77'  (1*96)  diameter,  can  be  furnished  to 
gaug<*  only  and  only  under  certain  conditions.  Such  sizes  should  be  submit- 
ted tor  sjxvial  consideration. 

•Platt^  under  A'  4.7o  m  m  thick  are  furnished  only  by  special  arrange- 
ment.    Plaits  lighter  than  ^ji*"  u^.lS  m  m    should  be  specified  to  gauge  only. 

ri.it i"s  of  j:reater  dimensions  than  sho^Ti  in  above  table,  may  be  submitted 

tor  sixvial  oi^nskleration. 
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Stbbl  Plates — Extrbue  Sizes  Rolled. — Continued 
RECTANGULAR  UNIVERSAL  MILL  PLATES 


H-i 

«:h  Thick 

ndOver 

Weigh 

iSi 

Pound 

4S-4e 

45-it 

40^ 

3W1  130.261  25.201  1,-17 

.6..S 

14-12 

" 

10-6}* 

Eitreme  Lengtha,  Inches 

10  2 

in--o 

lo-'n 

1070 

in'o 

^40 

540 

!■ 

uw 

MTT 

il2» 

pm 

in»n 

inSn 

40 

1015 

1018 

'nin 

'flf" 

1039 

'ow 

InRO 

iftSn 

1080 

■wo 

St 

B 

?« 

1? 

766 

(•73 

1080 

1080 

840 

840 

^ 

^? 

"r 

W 

64S 

7iss 

on* 

iniR 

770 

720 

Ml 

Mi 

iJO 

WrtI 

Metric  Equivalents  of  Above  Dimensions 


g.  ate  subject  Eo  apecial  pt 
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TROUGH-PLATE  FLOORING 

For  Floors  of  Bridges  and  Fireproof  Buildings 


4    aB|®4    /j\ 


-  •  ■  « 

—  ^"-...Jl* gfl — ,w 4|f!— *^ ^'!. — J 


M  10. 

''         16.3  to23.2  Uml    ,^  4 


»«— 2X 'A 5"- v<— 23<--->i 


-9H 


// 


Description 


M  10         Mil  M  12  M  13  M  14 


Width  of  plate,  inches 

mUlimeters. 

Depth  of  plate,  inches 

millimeters. 

Thickness  of  metal,  inches 

millimeters 

Weight    per  lineal   foot    of  rolled 
section,  pounds.  ..  

Weight  f*er  lineal  meter  of  rolled 
section,  kilos.  . 

Weight  per  square  foot  of  door  sur- 
face, pounds.  . 

Weight  px^r  square  meter  of  lloor 
surface,  kilos 


912 

91 2 

9'2 

9?  2 

9I2 

241 

241 

241 

241 

241 

3»i 

3»4 

3»4 

3?4 

3»4 

95 

05 

95 

95 

95 

lo 

A 

?8 

H 

^ 

12.70 

14.29 

15.88 

17.46 

19.05 

10.30 

IS.OO 

19.70 

21.40 

23.20 

24.26 

26.79 

29.32 

31.85 

34.53 

24.5 

27.0 

29.6 

32.1 

34.8 

110.02 

131.S2 

144.52 

156.73 

109.91 
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CORRUGATED  PLATE  FLOORING 


// 


K 05^1'. ^. 


// 


—^ — M2ftf~ 


— V 


M  30. 

8.1  to  12.0  lbs. 


M33. 

1>.  75  to  23.67  lbs. 


.// 


ZH'. 


It 


K-  — -2« ♦•, 


^ZX 


..,2./,;'._'- J 


Description 


th  of  plate,  inches 

"      "      millimeters 

th  of  corrugation,  inches , . .  .  . 

"         **        millimeters. . .  . 

kness  of  metal,  inches 

"  "  millimeters... 
|[ht   per  lineal  foot  of  rolled 

:tion,  pounds 

jht  per  lineal  meter  of  rolled 

:tion,  kilos 

I^ht  per  square  foot  of  floor 

rface,  pounds 

jht  per  square  meter  of  floor 
rface,  kilos 


M  30 

M  31 

M  32 

M  33 

M  34 

m 

SH 

m 

12A 

12A 

111 

111 

111 

310 

310 

m 

lA 

m 

2H 

2H 

38 

40 

41 

70 

71 

H 

A 

Vs 

Vs    , 

A 

6;35 

7.94 

9.53 

9.53 

11.11 

8.1 

10.1 

.12.0 

17.8 

20.7 

12.05 

15.03 

17.86 

26.49 

30.96 

11.5 

13.8 

16.5 

17.5 

20.4 

56.2 

67.4  ' 

80.6 

85.4 

99.6 

M  35 

12A 
310 

23^ 
73 

12.70 

23.7 

35.27 

23.3 

113.8 


ights  given  per  square  foot  and  per  square  meter  do  not  include  weight  of  splice  plates. 
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CHECKERED  PLATE 

M  49 


Thickn™  of 

Width,  laches 

Width.  Centimeter. 

Weight 

n% 

« 

48  >i 

30°15 

3a48 

15?40 

Pounds 

te 

Index 

Inch 

m/m 

Length,  Inches 

Length.  Meters 

MS4 

1 

12.70 

120 

240 

240 

3.05 

6.10 

6.10 

21.4 

1D4.4« 

MS3 

A 

ll.li 

120 

240 

240 

J.OS 

6.10 

6.10 

18.9 

•>2.U 

M52 

1 

9.S3 

120 

210 

240 

3.0S 

6.10 

6.10 

16.3 

79.» 

MSI 

A 

7.94 

120 

240 

240 

3.05 

6.10 

6.10 

13.8 

67.38 

MSO 

i 

0,3S 

120 

240 

240 

3.05 

6.10 

6.10 

11.2 

54.M 

M49 

A 

4.76 

120 

ISO 

3.05 

4.57 

8.7 

«■" 

Allowable  Uniform  Load  in  Pounds  per 

Squa 

RE  Foot 

,„.. 

Fiber  StrsBS.  16000  Pounds  pet  Sq.  In. 

Fiber  Stress.  12« 

WPoundiperSq.  In. 

M54 

M53 

M5^ 

MM 

M50 

M,« 

M5, 

M53 

M52 

M51 

MSO 

M49 

'1 

4'4 

133 

232 

'1 

83 

1000 

^766 

224S 
2S0 
90 

173 

2S0 

l« 

109 

S3 

61 

82 

63 

■ 

0 

66 

64 

62 

proportion  of  the  fiber  s 


le  deducted  to  obtain  Uie 
oblBined  from  the  valuH 
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STANDARD  EYEBARS 

The  form  and  sizes  of  heads  of  eyebars  given  in  the  following  pages 

ose  corresponding  to  the  dies  in  use  at  the  plants  of  the  American  Bridge 

»any. 

I  maximum  length  of  a  ihiished  bar  is  limited  by  the  maximum  length 

reight  of  a  rolled  bar  as  furnished  by  the  mills,  which  has  a  maximum 

I  of  70  feet  (21.336  meters),  or  a  maximum  weight  of  7700  pounds  (3493 

■ 

J  minimum  lengths  (from  center  to  center  of  pins),  which  can  be  readily 

are: 

I.  (127  m/m)  bars  and  less,  5  feet  (1.524  meters). 

I.  (152.40  m/m)  and  7  in.  (177.80  m/m)  bars,  10  feet  (3.048  meters). 

I.  (203.20  m/m)  bars  and  over,  13  feet  (3.963  meters). 

4axiinuin  Thickness  of  Standard  Eyebars  is  2  inches  (50.80  m/m) . 

Thickness  of  eyebar  heads  may  overrun  the  thickness  specified,  by 

(1.588  m/m)  for  bars  8  in.  (203.20  m/m)  wide  and  under. 

bars  over  8  in.  (203.20  m/m)  but  not  exceeding  12  in.  (304.80  m/m) 
the  thickness  of  the  head  may  overrun  the  thickness  specified  by  J^  in. 
I  m/m). 

■  bars  over  12  in.  (304.80  m/m)  wide  the  thickness  of  the  head  may 
in  the  thickness  specified  by  ^  in.  (4.763  m/m). 

cial  attention  is  called  to  the  minimum  and  maximum  thicknesses, 
se  limits  are  not  followed  good  results  cannot  be  guaranteed. 

If  the  purchaser  desires  tests  on  eyebars,  the  required  test  should  be 
specified  with  the  order,  and  if  full  size  tests  are  required  he  should  state 
ler  the  full  size  tests,  or  specimen  tests,  are  to  determine  the  acceptance 
•s.  In  no  case  must  the  acceptance  of  the  bar  depend  upon  the  require- 
}  of  both  tests  being  fulfilled. 

When  the  acceptance  of  the  bar  depends  upon  the  specimen  tests  the 
rs  will  be  manufactured  from  basic  open  hearth  structural  steel  of  the 

recommended  in  the  specifications  for  "Steel  Railroad  Bridges,"  adopt- 

the  American  Railway  Engineering  Association,  1910.  (See  page  511 
s  catalogue.) 

When  the  acceptance  of  the  bar  depends  upon  the  full  size  tests  the 
lean  Bridge  Company  reserves  the  right  to  specify  the  specimen  tests  re- 
i  from  the  rolling  mills,  and  the  eyebars  will  be  manufactured  to  meet  the 
ring  requirements: 

•s  shall  develop  a  minimum  ultimate  strength  of  55,000  pounds  per 
e  inch  (38.665  kilos  per  square  m/m).  The  fracture  shall  be  silky  or  fine 
lar.  The  elongation  in  10  feet  (3.048  meters),  including  fracture,  shall 
t  less  than  15  per  cent.  Should  a  bar  break  in  the  head  and  develop  the 
ied  ultimate  strength,  it  shall  not  be  cause  for  rejection,  provided  not 
than  one-third  the  total  number  of  bars  tested  break  in  the  head. 
5  maximum  length  of  eyebars  which  can  be  tested  is  35  feet  (10.668 
s),  center  to  center  of  pins. 

Eyebars  specified  to  be  made  of  any  other  grade  of  steel,  or  requiring 
tests,  or  of  any  other  thickness  or  dimensions  than  those  given  above, 
e  special. 
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ADJUSTABLE  EYEBARS 

(Manufactured  by  American  Bridge  Company) 

Bars  are  hydraulic  forged  and  are  guaranteed  to  develop  the  full  strength  of  the  bar  under 
conditions  given  in  the  table  when  tested  to  destruction. 

Bars  marked  *  should  only  be  used  when  absolutely  unavoidable 


Min.  Length  c.  to  end  6'-6'' 
{Im  981)  ^ 

"'Jr^erably  T'-i'  (Zm  134)' 


Bar 

Screw  End 

Width 

Minimum 

Diarn^*"***" 

Length 

Additional  Material 

Thickness 

(Screwed) 

For  One  Screw  End 

Ins. 

m/m 

Ins. 

m/m 

Ins. 

m/m 

Ins. 

m/m 

Ft.  Ins. 

Meters 

*  1 

*15.9 

u 

44 

4 

102 

1-  0 

0.305 

2 

51 

19.0 

li 

48 

4i 

114 

1-  0 

0.305 

■ 

22.2 

2 

51 

4i 

114 

0-11 

0.279 

♦1 

♦19.0 

2i 

54 

4i 

114 

1-  0 

0.305 

2i 

64 

' ; 

22.2 

2i 
2f 

57 

5 

127 

1-  0 

0.305 

1 

25.4 

60 

5 

127 

1-  0 

0.305 

1 

*19.0 

2i 

57 

5 

127 

1-  0 

0.305 

3 

76 

22.2 

2 

64 

54 

140 

1-  1 

0.330 

1 

25.4 

2i 

64 

5i 

140 

1-  1 

0.330 

*4 

♦19.0 

l\ 

64 

5* 

140 

1-  1 

0.330 

4 

102 

22.2 

70 

Si 

140 

0-11 

0.279 

1 

25.4 

3 

76 

6 

152 

1-  1 

0.330 

u 

28.6 

3i 

83 

6J 

165 

1-  2 

0.356 

*} 

*19.0 

2i 

73 

6 

152 

1-  0 

0.305 

i 

22.2 

3 

76 

6 

152 

0-11 

0.279 

5 

127 

1 

25.4 

3 

83 

6h 

165 

1-  0 

0.305 

il 

28.6 

3 

89 

7 

178 

1-  1 

0.330 

31.8 

3! 

95 

7 

178 

1-  2 

0.356 

*1 

♦25.4 

3J 

89 

7 

178 

1-  0 

0.i05 

6 

152 

1 

28.6 

3} 

95 

7 

178 

1-  0 

0.305 

1 

31.8 

4 

102 

7i 

191 

1-  1 

0.330 

11 

34.9 

4i 

108 

8 

203 

1-  2 

0.356 

*u 

*28.6 

4 

102 

7i 

191 

1-  0 

0.305 

7 

178 

1 

31.8 

4 

108 

8 

203 

1-  1 

0.330 

1 

34.9 

4 

114 

8i 

216 

1-  2 

0.356 

l} 

38.1 

4f 

121 

8i 

216 

1-  2 

0.356 

*ll 

*28.6 

4i 

108 

8 

203 

1-  0 

0.305 

1 
1 

31.8 

4 
4 

114 

8i 

216 

1-  1 

0.330 

8 

203 

34.9 

121 

8i 

216 

1-  1 

0.330 

1 

38.1 

5 

127 

9 

229 

1-  2 

0.356 

1 

41.3 

5J 

133 

9i 

241 

1-  3 

0.381 
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STANDARD  CLEVISES 

(Manufactured  by  American  Bridge  Company) 


Dimensions  in  Incsbs 


Dimensions  in  Millimeters 


il  UikkscH  of  CiUKi  p 
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Standard  Clevisbs. — Continued 
Table  Showing  Clevises  to  be  Used  with  Given  Rod  and  Pin 


Clevises  above  and  to  right  af  heavy  zigzag  line  may  be  used  with  forks 
Clevises  below  and  to  left  of  heavy  zigzag  line  should  have  forks  closed  in 
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SLEEVE  NUTS 

(Manufactured  by  American  Bridge  Comftany) 


(Dimensions  in  Inches.     For  equi\'alents  in  Millimeters  see  page  639) 


^ameter  j    Length        Length 
of  Screw   j  of  Thrwul "     of  Nut 


Short 
Diameter 

A 


Long 
Diameter 

B 


Inside 
Diameter 

C 


Thickness 


I    Wdsht 
{    in  Lbs. 


i 

li 

7 

11 

U     '■ 

li 

i 

3 

u 

7 

u    ; 

li    i 

li 

i 

3 

H 

li 

7* 

2 

2A 

u 

ft 

4 

U 

U 

n 

2 

2ft 

li 

A 

4 

11 

2 

8 

2i 

2J 

li 

i 

5 

IJ 

2 

8 

21 

2i 

li 

i 

6 

11 

2i 

8J 

2i 

3ft 

li 

ft 

8 

li 

2i 

8} 

21 

3ft 

li 

ft 

9 

U 

2J 

9 

3i 

31 

2i 

1 

10 

2 

2} 

9 

3i 

31 

2i 

i 

11 

2* 

21 

9i 

3i 

4A 

21 

A 

14 

2i 

21 

9J 

3J 

4ft 

21 

ft 

15 

2i 

3 

10 

31 

4J 

21 

i 

18 

2J 

3 

10 

3i 

4J 

21 

1 

19 

21 

H 

lOi 

*i 

4|i 

21 

H 

23 

2i 

H 

11 

41 

51 

3i 

1 

27 

0- 

3J 

11 

4i 

51 

3i 

i 

28 

3i 

H 

nj 

5 

SH 

31 

a 

35 

31 

4 

12 

51 

6i 

31 

i 

40 

31 

41 

12J 

51 

6H 

3i 

H 

47 

4 

4J 

13 

61 

7ft 

4i 

1 

55 

4i 

*l 

13J 

6i 

7* 

41 

ift 

65 

4J 

14 

6i 

7H 

41 

ift 

75 
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Sleeve  Nuts. — Continued 


(Manufactured  by  American  Bridge  Company) 


------1 


I 


I 


0 


(Dimensions  in  Millimeters.     For  sizes  in  Inches  see  page  638) 


r 

Length 

of  Thread 

T 

1 

Length     ' 
of  Nut     , 
L 

Short 

Diameter 

A 

Long 

Diameter 

B 

Inside 

Diameter 

C 

Thickness 
t 

Weight 
in  Kilos 

'       38 

178    i 

41 

48 

29 

6.3 

1.36 

38 

178 

41 

48 

29 

6.3 

1.36 

45 

190 

51 

59 

35 

9 

7.9 

1.81 

45 

190     , 

51 

59 

35 

7.9 

1.81 

51 

203 

60 

70 

41 

9.5 

2.27 

,         51 

203 

60 

70 

41 

9.5 

2.72 

57 

216 

70 

81 

48 

11.1 

3.63 

1     " 

216     i 

70 

81 

48 

11.1 

4.08 

;     63 

229 

79 

92 

54 

12.7 

4.54 

63 

229 

79 

92 

54 

12.7 

4.99 

1          70 

241 

89 

103 

60 

14.3 

6.35 

1         70 

241        ; 

89 

103 

60 

14.3 

6.80 

76 

254 

99 

114 

67 

15.9 

8.17 

!         76 

254 

99 

114 

67 

15.9 

8.62 

83 

267 

108 

125 

73 

17.5 

10.43 

j         89 

279 

117 

137 

79 

19.0 

12.25 

89 

279 

117 

137 

79 

19.0 

12.70 

95 

292 

127 

148 

86 

20.6 

1588 

102 

305 

137 

159 

92 

22.2 

18.15 

108 

317 

146 

170 

98 

23.8 

21.32 

114 

330 

156 

179 

105 

25.4 

24.95 

.      121 

343 

165 

191 

111 

27.0 

29.49 

127 

356 

175 

202 

121 

27.0 

34.02 

UNITED  STATES  STEEL  PRODUCTS  COMPANY 

STANDARD  UPSETS 

(As  furnished  by  American  Bridge  Company) 


Upaci 

s  marked  •  are  Spfdal 

For  Mot 

rit  ((juiv. 

alcntsofdin 

icnsions  and  weight! 

pagi-s  U  u 

j2S. 

n  above  tabic,  see  tables, 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 
Standard  Upsets. — Continued 


Metric  equivalents  of  dimensions  and   weights   in   above  table,   see 
pages  14  to  28. 

Shape  of  Thread 
s  recommended  by  the  Franklin  Institute,  1864) 


Pitch 
ne  as  recommended  by  American  Railway  Engineering  and  Maintenance 
f  Association,  1905) 


srof  Screw  Ends                                 1" 

It"  andii"               M"  and  up 

-  of  Thnadi  pet  Inch             |             » 

642 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


LOOP  RODS 

(Manufactured  by  American  Bridge  Company) 
ALLOWANCE  FOR  LOOP 


Lafttkraad 


Li.-iiM.Li^ifc  4-r 


_.«.--. 


Maximum   shipping  length   of   Rod   "L"=35   feet.    A=4.17P-|-5.89R 

Additional  Lengths  "A"  in  Feet  and  Inches  for  One  Loop 

(For  Equi\'alents  in  Millimeters  see  page  643) 


Diam.  oi 

Pin  "P" 

Indies 


Diameter  or  Side  "R"  of  Rod 


V 


I' 


H'  !   U* 


If  I   U* 


inJft 


If 


If    !    If        2' 


inJft. 


=1— 
inJft.    in. 


U 


1| 
1 


2 
2 


•31 


•4; 
•41 


•5i 

•5! 


41 


ft.     injft. 

I 


inJft. 


O-  9ii  0-10     0-11 


r1 


0-10  :  o-io|i  0-11*1  1-  0  I  1-1 
0-11  .  o-iif}  1-  ofl  1-  1  ;  1-2 


in-jft. 


0-lli|. 


inJft.    inJft.    tnJIt. 


in.  ft. 


.     ^      1-  0|}   1-  l|i   1-  2  ;    1-  3  j    1-  31    1-  4^    1-  5 
1-  1      1-  1*1   1-  2|l   1-  3      1-  4  I    1-  4*1    1-  5*    1-  6 


1-2  1-3  1-  3*  1-  4*  1-  5  1-  5*J  1-  6*-:  1-  7 
1-3  1-4  1-  4f  1-  Sk  1-  6  :  1-7  1-  7lj  1-  8 
1-4      1-5      1-  5f;   1-  6*,    1-7.1-8      1-  8i'    1-  9* 


1-  6 


1-  7      1-  7*     1-  8i 


1-5      1-6      1-  6*1    1-  7*    1-  8  •    1-  9      1-9* 


1-6  1-7 
1-  7i  1-  8 
1-  8*    1-  9 


1-  7*;   1-  8*    1-  9 
1-  8*1    1-  9 


1-10      1-H 


1-10 
1-10  ;  1-11 
1-11  :    2-  0 


1-10*  1-11 


1-10*1  1-11*  2-  0 
1-11«  2-  0*  2-  1 
2-  0*    2-  1*1  2-  2 


1-  9*    1-10      1-11      1-11*    2-  Oi^   2-  1      2-2      2-  2*  2-  3    12-4       2-  ik 


1-  8 
1-  9 
1-10 


:  1-  8*  '  1-94 
1-  9j  ,  l-lOf 
1-11    i   l-ll{ 


2-0    :    2-  Oi 


2-  1 
2-  2 
2-  3 


2-lj 
2-2| 
2- 


1-11 
2-  0 
2-  1 


-  0      2-  0*    2-  1*    2-  2 

-  1      2-1*    2-  2*    2-  3 
2-  2*    2-  3*    2-  4 


2- 
2 
2-  2 


2-  3 
2-  4 

2-  5 


2-  3*^  2-  4*  '  2-  5 
2-  4*  2-  5*  ;  2-  6 
2-  5*j  2-  6*  i  2-  7 


2-6 
2-  T 
2-  8 


2-  2*    2-  3      2-  3*    2-  4}    2-5      2-6      2-  6*  2-  7*  =  2-  8        2-9 


2-  4 
2-  5 
2-  6 

2-  7 


2-  5 
2-  6 
1-    T 


2-  5J  2-6  2-7 
2-  6*  2-  7*  2-  8 
*    2-  8|    2-9 


■»_ 


2-  7f  2-  8*  !  2-  9  2-10 
2-  9  :  2-  9*  I  2-10  2-11 
2-10     2-10*    2-11*     3-  0 


2-  8      2-  8*    2-  9*    2-10      2-11     2-11*  15-0*     3-1 


2-  9  2-  9*  2-10*  2-11 
2-10  2-10*  2-11*  3-  0 
2-11      5-0      5-  0*    3-  1 


3-0  3-  0*  '  3-  1* 
3-1  3-  1*  i  5-  2* 
3-  2     3-  2*  ,  3-  3* 


5-  2 
3-  3 
3-  4 


5-0      5-1       5-  1*    5-  2*    3-  3     5-  5*  •  5-  4*'    5-  5 


I  ."> 


.r.j  ruariieo  "  are  ^; 
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Loop  Rods. — Continued 
Allowance  for  Loop. — Continued 


ia.7».,    »*.7' 


^1      Right  thread, 

1  For  Turabockle 

Length  L  ^ 

For  Sleeve  Wat 


Left  thread. 


^ 


i *- 


Li,  -  Min.  Length  im  3»t 


.J 


L  gjp  , 


Maximum  shipping  length  of  Rod  "L"=10.668m.    A==4.17P+5.89R 
Additional  Length  **A"  in  Millimeters  for  One  Loop 

(For  lengths  in  feet  and  inches  see  page  642) 


Diam.  of 
Pin  "P" 

Diameter  or  Side  "R"  of  Rod— MiUimeters 

m/m 

19 

22 

25 

29 

32 

35 

38 

41 

44 

48 

51 

29 

241 

254 

279 

292 

32 

254 
279 
305 

267 
292 
318 

292 
318 
343 

305 
330 
356 

330 
356 
381 

38 

368 
394 

44 

419 

432 

457 

51 

330 

343 

368 

381 

406 

419 

445 

457 

483 

495 

521 

57 
64 
70 

356 
381 
406 

381 
406 
432 

394 
419 
445 

419 
445 
470 

432 
457 
483 

445 
483 
508 

470 
495 
521 

483 
508 
546 

508 
533 
559 

521 
546 
584 

546 

572 
597 

76 

432 

457 

470 

495 

508 

533 

546 

572 

584 

610 

622 

♦83 

89 

♦95 

457 
495 
521 

483 
508 
533 

495 
521 
559 

521 
546 

572 

533 
559 
584 

559 
584 
610 

572 
597 
622 

597 
622 
648 

610 
635 
660 

635 
660 
686 

648 
673 
699 

102 

546 

559 

584 

597 

622 

635 

660 

673 

686 

711 

724 

♦108 

114 

♦121 

584 
610 
635 

610 
635 
660 

622 
648 
673 

648 
673 
699 

660 
686 
711 

686 
711 
737 

699 
724 
749 

724 
749 
775 

737 
762 
787 

762 
787 
813 

127 

673 

686 

699 

724 

737 

762 

775 

800 

813 

838 

♦133 

711 
737 
762 

737 
762 
787 

749 
775 
800 

762 
800 
826 

787 
813 
838 

800 
838 
864 

826 
851 
876 

838 
864 
902 

864 

140 

889 

♦146 

914 

152 

787 

813 

826 

851 

864 

889 

902 

927 

940 

♦159 

838 
864 
889 

851 
876 
914 

876 
902 
927 

889 
914 
940 

914 
940 
965 

927 
953 
978 

953 

978 

1003 

965 

165 

991 

♦171 

1016 

178 

914 

940 

953 

978 

991 

1003 

1029 

1041 

Pins  marked  *  are  Special 
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hcU  by  T\td  ftxne  (hivAich  iv 


Ir  sbHiM  be  bond  thtvosh  iHn  uhI  I* 


Tlindd  I  AJd     T1u^-i 


I>!MFXg:.^N!=  T 


M:U--METER5 


H 

.'  ia.  3  ' 

di  -1 

i' 

1    ;,*  I, 

S     '.JS 

1' 

1    a  ?* 

lit!?' 

4A          T.SU 

a 

1    s  .:'  ? 
1  i;  i!i  1 

a      :|1 

riiiTT  nisjL.  Dii: 
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RIVETS 

(Manufactured  by  American  Bridge  Company) 
Rivet  Lengths  and  Approximate  Weights  per  Hundred 
.  FOR  Various  Grips 

~~l    IVEights  given  are  tor  rivets  before  driving.     Dimensions  are  in  inches  and 
I  •^ijKls  in  pounds;   for  metric  equivalents,  see  tables,  pages  14  to  28. 
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UNITED  STATES  STEEL  PRODUCTS  COMPANY 


ELEMENTS  OF  BEAMS 


-» 


SectioD 
Index' 


Depth.  Wdghd  Area 

Beam     Foot   i  ^sec- 

'  tion 

I 


B61 
B24 

B     1 

B62 
B63 

B    2 

B    3 
B  81 

B80 


27 
24 


24 

24 
21 

20 

20 
18 


18 


In.      Ponnda     In.<  •      In. 


90J0 

IISJO 
110.0 
105.0 

ICOi) 
95.0 
90.0 
85.0 
80.0 


100.0 
95.0 
90.0 
85.0 
80.0 

75.0 
70.0 
65.0 

90.0 
85.0 
80.0 
75.0 

70.0 
65.0 
60.0 
55.0 


2633 

33.98 
32.48 
30.98 

29.41 
27.94 
26.47 
25.00 
23.32 


74.0      21.70 
60.5       17.68 


29.41 
27.94 
26.47 
25.00 
23.73 


Width 

of 
Flange 


9.000 

8il00 
7.938 
7.875 

7.254 
7.193 
7.131 
7.070 
7.000 

9.000 


I 


Thick- 
ness of 
Web 


In. 


0.524 

0.750 
0.688 
0.625 

0.754 
0.693 
0.631 
0.570 
0.500 

0.476 


8.250      0.428 


7.284 

0.884 

7.210 

0.810 

7.137 

0.737 

7.063 

0.663 

7.000 

0.600 

22.06  6.399  i  0.649 
20.59  ■  6.325  0.575 
19.08  '   6.250  •■   0.500 


26.47 
25.00 
23.53 
22.05 

20.59 
19.12 
1 7.65 
15.93 


7.245 
7.163 
7.082 
7.000 

6  259 
6.177 
6.095 
6.000 


0.807 
0.725 
0.644 
0.562 

0.719 
0.637 
0.555 
0.460 


Axis  1-1 


Axis  2-2 


In.* 


2958.3 

2955.5 
2883.5 
2811.5 

2379.6 
2309.0 
2238.4 
2167.8 
2087.2 


S      I      I      I      r 


In. 


10.60 

9J3 
9.42 
9.53 

9J0O 
9.09 
9.20 
9J1 
9.46 


1950.1  '     9.48 


1235.5 

1655.6  I 
1606.6  I 
1557.6 
1508.5  i 
1466.3 

1268.8 
1219.8 
1169.5 

1260.4 
1220.7 
1181.0 
1141.3 


.2 
.5 


921. 
881. 
841.8 
795.6 


In.« 


8.36 

7.50 
7.58 
7.67 
7.77 
7.86 

7.58 
7.70 
7.83 

6.90 
6.99 
7.09 
7.19 

6.69 
6.79 
6.91 
7.07 


219.1 

246.3 
240.3 
234.3 

198.3 
192.4 
186.5 
180.7 
173.9 

162.5 

117.7 

165.6 
160.7 
155.8 
150.9  ! 
146.6  I 

126.9 
122.0  : 
117.0  j 

140.0  ' 

135.6  i 

131.2  ' 

126.8  ! 

102.4  ' 
97.9  I 
93.5 
88.4 


In.« 

In. 

In.' 

7SJ 

1.69 

16.7 

83^ 
81.0 
78.9 

1.57 
1.58 
1.60 

20J 
20.4 
20i) 

48.6 
47.1 
45.7 
44.4 
42.9 

1.28 
1.30 
1.31 
1.33 
1.36 

13.4 
13.1 
12.8 
12.6 
12.3 

61.2 

1.68 

13.6 

43.5  I    1.57       10.6 


52.7 
50.8 
49.0 
47.3 
45.8 

30.3 
29.0 
27.9 

52.0 
50.0 
48.1 
46.2 

24.6 
23.5 
22.4 
21.2 


1.34 
1.35 
1.36 
1.37 
1.39 

1.17 
1.19 
1.21 

1.40 
1.42 
1.43 
1.45 

1.09 
1.11 
1.13 
1.15 


14J 
14.1 
13.7 
13.4 
13.1 

9.5 
9.2 
8.9 

14.4 

14.0 
13.6 
13.2 

7.9 
7.6 
7.3 
7.1 


B  04 


18 


48.0       14  08       7.500      0.380        737.1        7.23         81.9       30.0  I    1.46  !     8.0 
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Elements  of  Beams. — Continued 


Depth 

of 
Beam 

Weight 

per 

Foot 

Area 
of 

Sec- 
tion 

Width 

of 
Flange 

Thick- 
ness of 
Web 

Axis  1-1 

Axis  2-: 

I 

Sec- 
tion 
Index 

I 

r 

S 

I 

r 

S 

In. 

Pounds 

In« 

In. 

In. 

In.« 

In. 

In.» 

In.« 

In. 

In.« 

B    5 

15 

75.0 
70.0 
65.0 
60.0 

22.06 
20.59 
19.12 
17.67 

6.292 
6.194 
6.096 
6.000 

0.882 
0.784 
0.686 
0.590 

691.2 
663.7 
636.1 
609.0 

5.60 
5.68 
5.77 
5.87 

92.2 
88.5 
84.8 
81.2 

30.7 
29.0 
27.4 
26.0 

1.18 
1.19 
1.20 
1.21 

9.8 
9.4 
9.0 
8.7 

B    7 

15 

55.0 
50.0 
45.0 
42.0 

16.18 
14.71 
13.24 
12.48 

5.746 
5.648 
5.550 
5.500 

0.656 
0.558 
0.460 
0.410 

511.0 
483.4 
455.9 
441.8 

5.62 
5.73 
5.87 
5.95 

68.1 
64.5 
60.8 
58.9 

17.1 
16.0 
15.1 
14.6 

1.02 
1.04 
1.07 
1.08 

5.9 
5.7 
5.4 
5.3 

B65 

15 

37.5 

10.91 

6.750 

0.332 

405.5 

6.10 

54.1 

19.9 

1.35 

5.9 

B    8 

12 

55.0 
50.0 
45.0 
40.0 

16.18 
14.71 
13.24 
11.84 

5.611 
5.489 
5.366 
5.250 

0.821 
0.699 
0.576 
0.460 

321.0 
303.4 
285.7 
269.0 

4.45 
4.54 
4.65 
4.77 

53.5 
50.6 
47.6 
44.8 

17.5 
16.1 
14.9 
13.8 

1.04 
1.05 
1.06 
1.08 

6.2 
5.9 
5.6 
5.3 

B    9 

12 

35.0 
31.5 

10.29 
9.26 

5.086 
5.000 

0.436 
0.350 

228.3 
215.8 

4.71 
4.83 

38.0 
36.0 

10.1 
9.5 

0.99 
1.01 

4.0 
3.8 

B66 

12 

28.0 

8.15 

6.000 

0.284 

199.4 

4.95 

33.2 

12.6 

1.24 

4.2 

B  11 

10 

40.0 
35.0 
30.0 
25.0 

11.76 

10.29 

8.82 

7.37 

5.099 
4.952 
4.805 
4.660 

0.749 
0.602 
0.455 
0.310 

158.7 
146.4 
134.2 
122.1 

3.67 
3.77 
3.90 
4.07 

31.7 
29.3 
26.8 
24.4 

9.5 
8.5 
7.7 
6.9 

0.90 
0.91 
0.93 
0.97 

3.7 
3.4 
3.2 
3.0 

B  67 

10 

22.25 

6.54 

5.500 

0.252 

113.6 

4.17 

22.7 

9.0 

1.17 

3.3 

B  13 

9 

35.0 
30.00 
25.0 
21.0 

10.29 
8.82 
7.35 
6.31 

4.772 
4.609 
4.446 
4.330 

0.732 
0.569 
0.406 
0.290 

111.8 

101.9 

91.9 

84.9 

3.29 
3.40 
3.54 
3.67 

24.8 
22.6 
20.4 
18.9 

7.3 
6.4 
5.7 
5.2 

0.84 
0.85 
0.88 
0.90 

3.1 
2.8 
2.5 
2.4 

B  15 

8 

25.5 
23.0 
20.5 
18.0 

7.50 
6.76 
6.03 
5.33 

4.271 
4.179 
4.087 
4.000 

0.541 
0.449 
0.357 
0.270 

68.4 
64.5 
60.6 
56.9 

3.02 
3.09 
3.17 
3.27 

17.1 
16.1 
15.2 
14.2 

4.8 
4.4 
4.1 
3.8 

0.80 
0.81 
0.82 
0.84 

2.2 
2.1 
2.0 
1.9 

B6S 

8 

17.5 

5.12 

5.000 

0.220 

58.4 

3.38 

14.6 

6.2 

1.10 

2.5 

648 
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Elements  of  Beams. — Continued 


I— 


I  —  ^ 


>2 

Depth 

of 
Beam 

Weight 

Area 
of 

Width 

of 
Flange 

Thick- 
ness of 
Web 

Axis  1-1 

Axis  2-2 

Sec- 
tion 
Index 

per 
Foot 

tion 

I 

r 

S 

I 

r 

S 

In. 

Pounds 

In.2 

In. 

In. 

In.« 

In. 

In.» 

In.* 

In. 

ln.» 

B  17 

7 

20.0 
17.5 
15.0 

5.88 
5.15 
4.42 

3.868 
3.763 
3.660 

0.458 
0.353 
0.250 

42.2 
39.2 
36.2 

2.68 
2.76 
2.86 

12.1 
11.2 
10.4 

3.2 
2.9 
2.7 

0.74 
0.76 
0.78 

1.7 
1.6 
1.5 

B  19 

6 

17.25 
14.75 
12.25 

5.07 
4.34 
3.61 

3.575 
3.452 
3.330 

0.475 
0.352 
0.230 

26.2 
24.0 
21.8 

2.27 
2.35 
2.46 

8.7 
8.0 
7.3 

2.4 
2.1 
1.9 

0.68 
0.69 
0.72 

1.3 
1.2 
1.1 

B  21 

•' 

14.75 

12.25 

9.75 

.4.34 
3.60 

2.87 

3.294 
3.147 
3.000 

0.504 
0.357 
0.210 

15.2 
13.6 
12.1 

1.87 
1.94 
2.05 

6.1 

5.5 
4.8 

1.7 
1.5 
1.2 

0.63 
0.63 
0.65 

1.0 

0.92 

0.82 

B  23 

4 

1 

10.5 
9.5 

8.5 
7.5 

3.09 
2.79 
2.50 
2.21 

2.880 
2.807 
2.733 
2.660 

0.410 
0.337 
0.263 
0.190 

7.1 
6.8 
6.4 
6.0 

1.52 
1.55 
1.59 
1.64 

3.6 
3.4 
3.2 
3.0 

1.0 
0.93 
0.85 
0.77 

0.57 
0.58 
0.58 
0.59 

0.70 
0.66 
0.62 
0.58 

B  77 

3 

1      7.5 
6.5 
5.5 

2.21 
1.91 
1.63 

2.521 
2.423 
2.330 

0.361 
0.263 
0.170 

2.9 
2.7 
2.5 

1.15 
1.19 
1.23 

1.9 
1.8 
1.7 

0.60 
0.53 
0.46 

0.52 
0.52 
0.53 

0.48 
0.44 
0.40 

Elements  of  H  Beams 

!2 


Sec- 
tion 
Index 


H  4 
II  3 
11  1 
II  1 


I  Depth 
,     of 
Beam 


In. 

s 
u 
5 
4 


Weight 

per 

boot 


Area 

of 
Sec- 
tion 


Pound? 

34.0 
23.8 
IS. 7 
13.6 


In. 2 

10.00 
7.(M) 
5.50 
4.00 


Width 

of 
F'lange 


Thick- 
ness of 
Web 


In. 

8.0 
6.0 
5.0 
4.0 


In. 

.375 
.313 
.313 
.313 


Axis  1-1 

I 

r 

S 

In.* 

In. 

In.3 

115.4 
45.1 
23.8 
10.7 

3.40 
2.54 
2.08 
1.63 

28.9 

15.0 

9.5 

5.3 

Axis  2-1 


In.* 

35.1 

14.7 

7.9 

3.6 


In. 

1.H7 
1.45 
1.20 
0.95 


S 

ln.» 

8.S 
4.9 
3.1 
1.8 


I 
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SAFE  LOADS  FOR  SECTIONS  USED  AS  BEAMS 

Explanation  of  Tables  on  Pages  652  to  659 

These  tables  of  safe  loads  for  beams  under  conditions  of  transverse  loading, 
give  the  uniformly  distributed  safe  loads  in  thousands  of  pounds  for  spans 
customary  in  bridge  and  building  construction  based  upon  an  extreme  fiber 
stress  of  16,000  pounds  per  square  inch.  The  loads  in  all  cases  include  the 
weight  of  the  section,  which  should  be  deducted  in  order  to  arrive  at  the  net 
load  which  the  section  will  support. 

In  addition  to  these  usual  tables  of  safe  loads,  there  follow,  on  the  same 
basis,  tables  of  the  allowable  uniform  load  in  pounds  per  foot  on  beams  for 
various  span  lengths,  which  may  be  used  in  proportioning  the  floor  systems 
of  bu^ildings.  The  choice  between  various  weights  and  depths  of  sections  for 
any  given  span  or  any  uniform  load  per  running  foot  may  be  made  on  in- 
spection. 

It  is  assumed  in  all  cases  that  the  loads  are  applied  normal  to  the  neutral 
axis  1-1  (see  page  646),  and  that  the  beam  deflects  vertically  in  the  plane  of 
bending  only.  If  the  conditions  of  loading  involve  the  introduction  of  forces 
outside  this  plane  of  loading,  the  allowable  safe  loads  must  be  determined 
from  the  general  theory  of  flexure  in  accordance  with  the  mode  of  application 
of  the  load  and  its  character.  In  all  such  cases  of  eccentric  loading,  the 
actual  safe  loads  would  be  considerably  lower  than  the  tabulated  safe  loads 
which  have  been  based  upon  the  most  favorable  conditions  of  loading. 

Vertical  Deflection  of  Beams,  In  the  case  of  beams  intended  to  carry  plas- 
tered ceilings,  experience  indicates  that  the  vertical  deflection  to  avoid  crack- 
ing the  plaster  should  be  limited  to  not  more  than  s\-^  of  the  span  length. 
This  span  limit  for  steel  beams  is  approximately  in  feet  twice  the  depth  in 
inches  and  is  indicated  in  the  tables  by  the  lower  dotted  line.  Beams  intended 
for  such  purposes  should  not  be  used  for  greater  spans  unless  the  allowable 
tabular  safe  load  exceeds  the  actual  load  to  be  supported.  As  the  dead  load  of 
the  floor  is  supported  by  the  beams  before  the  plaster  is  applied,  only  the  deflec- 
tion due  to  the  live  load  really  needs  to  be  considered. 
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Safe  Loads  for  Sections  Used  as  Beams. — Continued 


To  find  the  deflection  in  inches  of  beams  transversely  loaded  to  an  ex- 
treme fiber  stress  of  16,000  pounds  per  square  inch,  divide  the  coefl&cient 
of  deflection  shown  on  pages  652  to  656  by  the  depth  of  the  beam  in  inches. 

Lateral  Deflection  of  Beams,  The  tabular  safe  loads  are  based  on  the  as- 
sumption that  the  compression  flanges  of  the  various  sections  are  secured 
against  lateral  deflection  by  the  use  of  tie  rods  or  by  other  means  at  proper 
intervals.  According  to  the  Construction  Specifications,  page  550  the  lateral 
unsupported  length  of  beams  and  girders  should  not  exceed  forty  times  the 
width  of  the  compression  flanges.  When  the  unsupported  length  exceeds  ten 
times  the  width,  the  tabular  safe  loads  should  be  reduced  in  accordance  with 
the  ratios  given  in  the  following  table  in  order  to  insure  that  the  stresses  in  the 
compression  flanges  should  not  exceed  the  allowed  safe  unit  stress: 


# 

Length  of  Span 

Allowable  Safe  Load 

Length  of  Span 

Allowable  Safe  Load 

5  X  flange  width 
10  X      •* 
15  X       • 
20  X 

Full  tabular  load 
<i          <i          << 

90.6%  tabular  load 
81.2% 

25  X  flange  width 
30  X      " 
35  X      " 
40  X      " 

71.9%  tabular  load 

62.5% 

53.1% 

43.8% 

In  addition  to  this  lateral  deflection  which  is  induced  within  the  beam  by 
the  action  of  pure  bending  stresses,  lateral  deflection  may  be  induced  by  the 
thrust  of  floor  arches  or  other  loading  acting  on  an  axis  perpendicular  to  the 
line  of  principal  bending  stress.  The  thrust  of  these  arches  should  either  be 
neutralized  by  tie  rods,  or  the  safe  carrying  capacity  of  the  beam  should  be 
computed  in  accordance  with  the  general  formulas  of  flexure  to  provide  for 
the  combined  stresses  due  to  the  action  of  both  vertical  and  horizontal  forces; 
that  is  to  say,  the  safe  loads  should  be  figured  around  both  the  horizontal  and 
vertical  neutral  axes  and  the  unit  stress  computed  so  as  not  to  exceed  16,000 
pounds  per  square  inch. 

Effect  of  Impact  on  Stresses.  The  formulas  upon  which  the  tables  of  safe 
loads  are  based  assume  all  loads  to  be  quiescent  or  static.  The  effect  of  moving 
loads  may  he  taken  care  of  either  by  reducing  the  allowable  unit  stresses,  or 
else  by  increasing  the  theoretical  loads.  See  Construction  Specifications, 
I)age  548,  paragraph  2. 

Shearing,  Stresses.  The  safe  load  tables  for  beams  are  computed  solely 
with  reference  to  safe  unit  stresses  due  to  flexure,  and  the  safe  load  uniformly 
distril)uted  on  the  spans  given  will  not  produce  average  shearing  stresses  in 
the  web  greater  than  the  10,000  pounds  per  square  inch  allowed  by  the  Con- 
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Safe  Loads  for  Sections  Used  as  Beams. — Continued 

strqction  Specifications.  When,  however,  beams  are  loaded  with  heavy 
loads  concentrated  near  the  supports,  or  when  beams  of  short  span  are  loaded 
with  uniformly  distributed  loads  to  their  full  carrying  capacity  as  regards 
flexure,  the  bending  moments  may  be  small  in  comparison  with  the  reactions 
at  the  supports,  and  the  beams  may  fail  along  the  neutral  plane  as  a  result 
of  longitudinal  shearing  stresses,  or  may  buckle  as  a  result  of  the  combined 
longitudinal  and  vertical  web  stresses.  On  such  spans  the  safe  shearing  or 
buckling  strength  of  the  web  may  limit  the  carrying  capacity  of  the  beam 
rather  than  the  resistance  of  the  flanges  to  binding  stresses. 

Buckling  Values  of  Beam  Webs.  The  vertical  shearing  stresses  or  the  verti- 
cal compressive  components  of  the  web  stress  may  under  some  conditions 
exceed  the  safe  resistance  of  the  beam  to  buckling,  and  there  remains  the  possi- 
bility that  a  web  or  web  plate  which  is  amply  secure  as  against  the  safe 
allowed  shear  of  10,000  pounds  per  square  inch  will  not  be  of  sufficient  strength 
when  considered  as  a  column.  In  such  cases  provision  must  be  made  for 
security  against  buckling  either  in  the  way  of  stiffeners  or  by  increasing  the 
thickness  of  the  web  or  web  plate. 

A  series  of  experiments  have  been  carried  out  on  beams  of  various  depths 
and  web  thicknesses  to  arrive  at  a  basis  for  a  simpler  method  of  computation 
to  use  in  the  investigation  of  the  safe  buckling  resistance  of  beams  with  unsup- 
ported webs,  and  from  these  experiments  the  following  formulas  have  been 
deduced : 

a^.  ai 

Safe  end  reaction  R=   fbXt(a-f— ) 


Safe  interior  load  W=2  f b  Xt  (a*  +  -| ) 

In  these  formulas  R  is  the  end  reaction,  W  the  concentrated  load,  t  the  web 
thickness,  d  the  depth  of  the  beam,  a*  half  the  distance  over  which  the  concen- 
trated load  is  applied  and  a  the  whole  distance  over  which  the  end  reaction  is 
applied,  while  fb  is  the  safe  resistance  of  the  web  to  buckling  in  pounds  per 
square  inch  by  the  formula  19000 — 100  d/2r  (d/2^1  in  column  formula). 

The  first  formula  is  general  and  applies  to  any  condition  of  loading.  The 
second  formula  covers  the  case  of  a  single  load  concentrated  at  the  center  of  a 
span;  it  can  be  extended  to  cover  a  system  of  concentrated  loads  provided  the 
sum  of  the  distance  a^  is  not  less  than  a. 
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Beam  Safe  Loads. — Continued 


BEAMS 

Allowable  Uniform  Load  in  Thousands  of  Pounds 

Maximum  Bending  Stress,  16,000  Pounds  per  Square  Inch 


'             ■             ■'        J                                  ■                  ■    ■                               ■                . '     ■-=-^ r- ; . 

Depth  and  Weight  of  Sections 

Coeffi- 
cient of 
Deflec- 
tion 

Span 
in  P 

20  Inch 

18  Inch 

Feet 

100 

95 

90 

85 

80 

75 

70 

65 

90 

85 

80 

75 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

aM.6 

- 

■ 

■ 

■ 

5 

is3,i 

0.41 

294.3 
252.3 

tM.G 

SM.R 

263  .t 

'    240.0 

2M.8 

?80.0 

tco.o 

290.5 

261.0 

231. S 

202.3 

6 

285.6 
244.8 

276.9 
237.7 

225.6 
193.3 

216.8 
185.9 

249.0 
213.4 

241.1 
206.7 

0.60 

7 

229.i; 

22i.4 

178.2 

200.0 

193.2 

0.81 

8 

220.7 

214.2 

207.7 

201.1 

195.5 

169.2 

162.6 

155.9 

186.7 

180.8 

175.0 

169.1 

1.06 

9 

196.2 

190.4 

184.6 

178.8 

173.8 

150.4 

144.6 

138.6 

166.0 

160.7 

155.5 

150.3 

1.34 

10 

176.6 

171.4 

166.1 

160.9 

156.4 

135.3 

130.1 

124.7 

149.4 

144.7 

140.0 

135.3 

1.66 

11 

160.5 

155.8 

151.0 

146.3 

142.2 

123.0 

118.3 

113.4 

135.8 

131.5 

127.2 

123.0 

2.00 

12 

147.2 

142.8 

138.5 

134.1 

130.3 

112.8 

108.4 

104.0 

124.5 

120.6 

116.6 

112.7 

2.38 

13 

135.8 

131.8 

127.8 

123.8 

120.3 

104.1 

100.1 

96.0 

114.9 

111.3 

107.7 

104.1 

2.80 

14 

126.1 

122.4 

118.7 

114.9 

111.7 

96.7 

92.9 

89.1 

106.7 

103.3 

100.0 

96.6 

3.24 

15 

117.7 

114.2 

110.8 

107.3 

104.3 

90.2 

86.7 

83.2 

99.6 

96.4 

93.3 

90.2 

3.72 

16 

110.4 

107.1 

(03.8 

100.6 

97.7 

84.6 

81.3 

78.0 

93.4 

90.4 

87.5 

84.5 

4.24 

17 

103.9 

100.8 

97.7 

94.1 

92.0 

79.6 

76.5 

73.4 

87.9 

85.1 

82.3 

79.6 

4.78 

18 

98.1 

95.2 

92.3 

89.4 

86.9 

76.3 

72.3 

69.3 

83.0 

80.4 

77.8 

75.1 

5.36 

19 

92.9 

90.2 

87.4 

84.7 

82.3 

71.2 

68.5 

65.7 

78.6 

76.1 

73.7 

71.2 

5.98 

20 

88.3 

-85.7 

83.1 

80.5 

78.2 

67.7 

65.1 

62.4 

74.7 

72.3 

70.0 

67.6 

6.62 

21 

84.1 

81.6 

79.1 

76.6 

74.5 

64.4 

62.0 

59.4 

71.1 

68.9 

66.7 

64.4 

7.30 

22 

80.3 

77.9 

75.5 

73.1 

71.1 

61.5 

59.1 

56.7 

67.9 

65.8 

63.6 

61.5 

8.01 

23 

76.8 

74.5 

72.2 . 

70.0 

68.0 

58.8 

56.6 

54.2 

64.9 

62.9 

60.9 

58.8 

8.76 

24 

73.6 

71.4 

69.2 

67.0 

65.2 

56.4 

54.2 

52.0 

62.2 

60.3 

58.3 

56.4 

9.53 

?5. 

70.6; 

68.5 

66.5 

64.4 

62.6 

54.1 

52.0 

49.9 

59.8 

57.9 

56.0 

54.1 

10.35 

26 

67.9 

65.9 

63.9 

61.9 

60.2 

52.1 

50.0 

48.0 

57.5 

55.6 

53.8 

52.0 

11.19 

27^ 

65.4 

63.5 

61.5 

59.6 

57.9 

50.1 

48.2 

46.2 

55.3 

53.6 

51.8 

50.1 

12.07 

28 

63.1 

61.2 

59.3 

57.5 

55.9 

48.3 

46.5 

44.6 

53.3 

51.7 

50.0 

48.3 

12.98 

29 

60.9 

59.1 

57.3 

55.5 

53.9 

46.7 

44.9 

43.0 

51.5 

49.9 

48.3 

46.6 

13.92 

30 

58.9 

57.1 

55.4 

53.6 

52.1 

45.1 

43.4 

41.6 

49.8 

48.2 

46.7 

45.1 

14.90 

31 

57.0 

55.3 

53.6 

51.9 

50.5 

43.7 

42.0 

40.2 

48.2 

46.7 

45.2 

43.6 

15.91 

32' 

55.2 

53.6 

51.9 

50.3 

48.9 

42.3 

40.7 

39.0 

46.7 

45.2 

43.7 

42.3 

16.95 

33 

53.5 

51.9 

50.4 

48.8 

47.4 

41.0 

39.4 

37.8 

45.3 

43.8 

42,4 

41.0 

18.03 

34 

51.9 

50.4 

48.9 

47.3 

46.0 

39.8 

38.3 

36.7 

43.9 

42.6 

41.2 

39.8 

19.13 

35 

50.5 

49.0 

47.5 

46.0 

44.7 

38.7 

37.2 

35.6 

42.7 

41.3 

40.0 

38.6 

20.28 

36 

49.1 

47.6 

46.2 

44.7 

43.4 

37.6 

36.1 

34.7 

41.5 

40.2 

38.9 

37.6 

21.45 

3^ 

47.7 

46.3 

44.9 

43.5 

42.3 

36.6 

35.2 

33.7 

40.4 

39.1 

37.8 

36.6 

22.66 

38 

46.5 

45.1 

43.7 

42.3 

41.2 

35.6 

34.2 

32.8 

39.3 

38.1 

36.8 

35.6 

23.90 

39 

45.3 

43.9 

42.6 

41.3 

40.1 

34.7  1  33.4 

32.0 

25.18 

40 

44.1 

42.8 

4.1.5 

40.2 

39.1 

33.8  !  32.5 

31.2 

• 

26.48 

41 

43.1 

41.8 

40.5 

39.2 

38.1 

1 
33.0  1  31.7 

30.4 

27.82 

42 

42.0 

40.8  1  39.6 

38.3 

37.2 

32.2  1  31.0 

29.7 

1 

'    29.20 

Loads  above  upper  horizontal  lines  will  produce  maximum  allowable  shear  in  webs. 
Loads  below  lower  horizontal  lines  will  produce  excessive  deflections. 
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Allowable  Ukifobu  Load  in  Thousands  of  Pounds 

Maximum  Bending  Stress,  16,000  Pounds  per  Square  Inch 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  657 

Beau  Safe  Loads. — Contintitd 

i    s       I 


i 

m 

ill 


s    ^ 


UNITED  STATES  STEEL  PRODUCTS  COMPANY  659 

Beam  Safe  Loads,— dnKtuuei 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


661 


Beam  Connections. — Continued 
Limiting  Values  of  Beam  Connections 


1 1 

Seams 

Value  of 

Web 

Connection 

Values  of  Outstanding  Legs  of  Connection  Angles 

Field  Rivets 

Field  Bolts 

Depth 
inches 

Weight 

Pounds 

per 

Foot 

Shop  Rivets 

in  Enclosed 

Bearing, 

Pounds 

H"  Rivets 

or  Turned 

Bolts, 

Single  Shear. 

Poun^is 

Minimum 

Allowable 

Span  in 

Feet, 
Uniform 

Load 

t, 
In. 

Rough  Bolts, 

Single  Shear, 

Pounds 

Minimum 

Allowable 

Span  in 

Feet, 
Uniform 

Load 

t. 
In. 

27 

90 

82530 

61900 

18.9 

Vs 

49500 

23.6 

H 

24 

80 

74 

67500 
64260 

53000 
53000 

17.5 
16.4 

42400 
42400 

21.9 
.20.4 

21 

60H 

48150 

44200 

14.2 

% 

35300 

17.8 

H 

20 

65 

45000 

35300 

17.6 

H 

28300 

22.1 

y% 

18 

55 
48 

41400 
34200 

35300 
35300 

13.3 
12.8 

28300 
28300 

16.7 
15.4 

y% 

15 

42 

37^ 

36900 
29880 

35300 
35300 

8.9 
9.7 

% 

y^ 

28300 
28300 

11.1 
10.2 

H 
A 

12 

31H 
28 

23600 
19170 

26500 
26500 

8.1 
9.2 

A 

21200 
21200 

9.0 
9.2 

10 

25 
22M 

27900 
22680 

17700 
17700 

7.4 
6.8 

y% 
y% 

14100 
14100 

9.2 
8.6 

9 

21 

26100 

17700 

5.7 

y% 

14100 

7.1 

% 

8 

18 
17H 

24300 
19800 

17700 
17700 

4.3 
4.4 

ys 

14100 
14100 

5.4 
5.5 

7 

15 

11300 

8800 

6.2 

% 

7100 

7.8 

y^ 

6 

12M 

10400 

8800 

4.4 

H 

7100 

5.5 

% 

5 

9H 

9500 

8800 

2.9 

.  ys 

7100 

3.6 

% 

4 

7H 

8600 

8800 

2.2 

A 

7100 

2.7 

H 

3 

5H 

7700 

8800 

1.3 

H 

7100 

1.4 

H 

Allowable  Unit  Stress  in  Pounds  Per  Square  Inch 


Single 
Shear 


Rivets Shop  12000 

Rivets  and  Turned  Bolts .  .  Field  10000 
Rough  Bolts Field    8000 


Rivets — enclosed Shop  30000 

Rivets — one  side Shop  24000 

Rivets  and  Turned  Bolts.  .'Field  20000 
Rough  Bolts Field  16000 


t  =Web  thickness,  in  bearing,  to  develop  max.  allowable  reactions,  when  beams  frame 
opposite. 

Connections  are  figured  for  bearing  and  shear  (no  moment  considered). 

The  above  values  agree  with  tests  made  on  beams  under  ordinary  conditions  of  use. 

Where  web  is  enclosed  between  connection  angles  (enclosed  bearing),  values  are  greater 
because  of  the  increased  efficiency  due  to  friction  and  grip. 

Special  connections  shall  be  used  when  any  of  the  limiting  conditions  given  above  are  ex- 
ceeded— such  as  end  reaction  from  loaded  beam  being  greater  than  value  of  connection;  shorter 
span  with  beam  fully  loaded ;  or  a  less  thickness  of  web  when  maximum  allowable  reactions 
are  used. 
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RIVETED  BEAM  GIRDERS  AND  RIVETED 

PLATE  GIRDERS 

Where  single  rolled  beams  are  insufficient  to  carry  the  loads,  the  required 
capacity  may  be  secured  by  fabrication  in  various  methods. 

Two  beams  can  be  used,  connected  together  by  bolts  and  separators.  The 
total  strength  of  these  is  twice  that  of  the  single  beam  of  the  same  depth  and 
weight.  Care  should  be  taken,  however,  to  see  that  the  loads  are  applied  on 
them  equally  and  where  it  is  necessary  for  the  beams  to  act  as  a  unit,  the 
separators  should  be  of  plates  and  angles  and  not  of  cast  iron.  If  the  loading 
is  not  uniform  on  the  two  sections,  their  strength  must  be  computed  separately. 

The  use  of  single  beam  girders  with  plates  top  and  bottom  to  sustain  a 
given  load  is  often  more  economical  in  material  than  the  use  of  two  beams 
connected  by  bolts  and  separators. 

Box  girders  formed  of  two  beams  with  flange  plates  riveted  thereto  are 
often  used  for  supporting  interior  walls  in  buildings.  They  are  not,  however, 
as  economical  in  material  as  single  beams  with  flange  plates  or  plate  girders. 
Their  interior  surfaces  do  not  admit  of  repainting  and  they  should,  therefore, 
not  be  used  in  exposed  places. 

The  most  economical  section  to  sustain  heaxy  loads  is  the  single  web  plate 
girder  and  it  is  sufficient  for  all  ordinary  purposes.  WTien  not  so,  two  single 
web  plate  girders  may  be  used,  tc^ther  with  tie  plates  extending  clear  across 
the  angles,  or  box  girders  may  be  made  of  four  flange  angles,  two  w^eb  plates 
and  top  and  bottom  flange  plates.  In  case  there  is  unequal  distribution  of  the 
load,  the  two  girders  or  half  girders  must  be  figured  as  separate  units. 

In  the  design  of  beam  or  plate  girders,  care  must  be  taken  to  see  that  the 
wob  is  of  sufficient  thickness  to  resist  buckling  stress  and,  therefore,  attention 
is  called  to  the  construction  specifications  and  to  the  remarks  made  on  pwiges 
650  and  (>5l,  as  to  shearing  stresses  in  general. 

The  tables  which  follow  give  elements  of  riveted  plate  girders  of  \-arious 
depths  from  which  it  is  possible  to  select  economical  sections  for  almost  any 
ordinar\  condition  of  loading. 

In  acci^rdanco  with  the  construction  si>eciflcations,  these  girder  tables  are 
l>aso<l  uyion  the  section  modulus  of  the  gross  area  of  the  section,  with  bending 
stress  allowed  at  16,000  pounds  per  square  inch. 
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RIVETED  PLATE  GIRDERS 

To  obtain  a  (Irdet  auluble  to  carry  any  ajxdGed  laadlns.  deter- 
mine the  maximum  end  reaction  in  poundi  and  Che  maxinium  bendliig 

Select  from  the  table  a  girds'  Jiaving  the  deelred  depth,  a  thtcknen 
of  web  as  dFtprmlned  by  Ibe  maximum  end  reaction  and  a  suitable  lec- 
tion modulus  as  determined  by  dividing  the  bending  moment  by  the 
pertnissible  streH  pel  square  loch. 

For  limiting  conditions  see  explanatory  notes,  page  t>4>2.  and  apedfica- 
Weights  given  do  not  include  stiffenen,  rivet  heads,  or  other  detalli. 


UNITED  STATES  STEEL 
Riveted  Plate 


UNITED  STATES  STEEL 
Riveted  Plate 


UNITED  STATES  STEEL 
Riveted  Plate 


UNITED  STATES  STEEL  COMPANY 


UNITED  STATES  STEEL  COMPANY 

RiVBTBD  Plate 


UNITED  STATES  STEEL 
RivBTKD  Plate 
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Riveted  Plate  Girders. — Continued 


Size  in  Inches 

Weight  per  Foot, 
Pounds 

Maximum 

End 
Reaction 

Web 
Plate 

Flange 

Angles 

Flange 
Plates 

Web  Plate 

and 

Flange 

Angles 

Flange 
Plates 

in 

Thousands 

of 

Pounds 

5x3^xH 

nxH 

100.3 

40.8 

87.8 

6x    4    X  H 

14xJ4 

95.1 

47.6 

87.8 

6x    6    X  ^ 

14.XH 

105.5 

47.6 

135.0 

6x    4    X  J^ 

154.7 

87.8 

5x3}^xH 

nxH 

100.3 

51.0 

87.8 

6x    4    xH 

14xH 

110.7 

47.6 

87.8 

6x    6    X  ^ 

14x^ 

105.5 

59.5 

135.0 

5x3^xH 

nxM 

113.1 

51.0 

87.8 

36  xH 

6x    6    xH 

14x>^ 

124.3 

47.6 

135.0 

6x    4    x>4 

14xH 

110.7 

59.5 

87.8 

6x    6    xH 

14xM 

124.3 

59.5 

135.0 

6x4x5^ 

14  x^ 

125.9 

59.5 

87.8 

6x    6    x^ 

14xJi 

124.3 

71.4 

135.0 

6x    6    xH 

UxH 

142.7 

59.5 

135.0 

6x    4    X  J^ 

14xH 

125.9 

71.4 

87.8 

6x    6    X  ^g 

l4xH 

142.7 

71.4 

135.0 

6x    4    xH 

\4xH 

140.3 

71.4 

87.8 

5x3}4xH 

108.0 

102.4 

6x    4    xH 

118.4 

102.4 

5x3Hx  ^ 

120.8 

102.4 

6x    6    xH 

132.0 

157.5 

SxSVixH 

132.8 

102.4 

6x    A    xH 

133.6 

102.4 

6x    6    X  H 

150.4 

157.5 

6x    4    x% 

148.0 

102.4 

5x3HxH 

nx}4 

108.0 

40.8 

102.4 

36  X  A 

6x    4    X  J^ 

162.4 

102.4 

5x3HxH 

12  xM 

108.0 

51.0 

102.4 

6x    4    x]4 

14xH 

118.4 

47.6 

102.4 

Sx3}4x% 

12  xH 

120.8 

51.0 

102.4 

6x    6    xH 

14xH 

132.0 

47.6 

157.5 

6x    4    xH 

\4x% 

118.4 

59.5 

102.4 

6x    6    xH 

Ux% 

132.0 

59.5 

157.5 

6x    4    X  ^ 

14x^ 

133.6 

59.5 

102.4 

6x    6    x}4 

14xM 

132.0 

71.4 

157.5 

6x    6    xH 

14x^ 

150.4 

59.5 

157.5 

6x    A    x% 

14x% 

133.6 

71.4 

102.4 

6x    6    x% 

UxH 

150.4 

71.4 

157.5 

6x    4    xH 

l4xH 

148.0 

71.4 

102.4 

672 
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Riveted  Plate  Girders. — ConHnued 

Section 

Size  in  Inches 

Weight  per  Foot. 
Pounds 

Maximum 

End 
Reaction 

• 

Modulus. 

Axis  1-1. 
Inches* 

Web 
Plate 

Flange 
Angles 

Flange 
Plates 

Web  Plate 

and 

Flange 

Angles 

Flange 
Plates 

in 

Thousands 

of 

Pounds 

418.0 

6x    ^   x}4 

126.0 

117.0 

456.9 

6x    6    xH 

139.6 

180.0 

489.0 

6x    4    X  H 

141.2 

117.0 

537.1 

6x    6    xH 

158.0 

180.0 

556.9 

6x    4    xH 

155.6 

117.0 

614.5 

6x    6    xH 

• 

176.0 

180.0 

621.9 

6x    4    X  >^ 

170.0 

117.0 

662.5 

6x    4    xH 

14  xH 

126.0 

47.6 

117.0 

689.2 

6x    t   x% 

193.6 

180.0 

700.3 

6x    6    xH 

14  xH 

139.6 

47.6 

180.0 

723.7 

6x    4    xH 

UxH 

126.0 

59.5 

117.0 

761.3 

36  x>^ 

6x    6    xH 

14xH 

139.6 

59.5 

180.0 

792.3 

6x    4    X  H 

UxH 

141.2 

59.5 

117.0 

822.3 

6x    6    xH 

14xM 

139.6 

71.4 

180.0 

838.8 

6x    6    X  ^g 

14x^ 

158.0 

59.5 

180.0 

853.2 

6x    4    X  H 

UxH 

141.2 

71.4 

117.0 

899.4 

6x    6    X  ^^. 

UxH 

158.0 

71.4 

180.0 

918.3 

6x    4    x'H, 

UxH 

155.6 

71.4 

117.0 

973.7 

6x    6    x% 

UxH 

176.0 

71.4 

180.0 

1039.4 

6x    4    x5i 

14  X    1 

155.6 

95.2 

117.0 

1094.1      j 

tx    6    x% 

14x    1 

176.0 

95.2 

180.0 

1101.1      ! 

6x    4    xli 

14  X    1 

170.0 

95.2 

117.0 

1164.9 

6x    6    x^A 

14  X    1 

193.6 

95.2 

180.0 

444.7      . 

tx    A    x]4 

141.3 

146.3 

483.5      i 

6x    6    xH 

154.9 

225.0 

515.7 

6x4x5^ 

156.5 

146.3 

563.7 

6x    6    X  H 

173.3 

225.0 

583.5 

6x4x8^ 

170.9 

146.3 

641.2 

6x    6    X  ^ 

191.3 

225.0 

648.5                                                6  X    4    X  J^ 

185.3 

146.3 

688.4                                         i       6  X    4    X  >^ 

UxH 

141.3 

47.6 

146.3 

715.8                 36  X  H 

6x    6    X  J^ 

208.9 

225.0 

726.2                                                6x    6    xH 

14xH 

154.9 

47.6 

749.4                                                6  X    4    X  H 

14  X  H 

141.3 

59.5 

146.3 

787.0                                                6x    6    x^^ 

14  x  ^g 

154.9 

59.5 

225.0 

818.1                                                 6x    4    X  ^g 

14x  H 

156.5 

59.5 

146.3 

847.9                                                6  X    6    X  }4 

14  xH 

154.9 

71.4 

225.0 

864.6     1                                    1       6  X    6    X  ^g 

14  X  H 

1 73.3 

59.5 

225.0 

878.8                                                6  X    4    X  H 

14  xH 

156.5 

71.4 

146.3 

924.9                                                6x6x5^ 

1 

14  X  H 

1 73.3 

71.4 

225.0 
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COLUMNS  AND  STRUTS 

Compression  members  in  structures  are  called  posts,  struts  or  columns. 

No  exact  theoretical  formula  has  been  found  which  will  give  the  strength  of 

such  members  under  various  conditions  of  loading.     The  formulas  in  current 

use  are  based  on  the  assumption  that  the  members  under  stress  may  fail  by 

direct  compression,  by  compression  and  bending  combined,  or  by  bending 

alone.     The  empirical  formulas  based  on  these  assumptions  practically  agree 

with  results  obtained  by  experiment  on  full  size  members.     These  experiments 

show  that  steel  columns  of  ordinary  sizes  and  lengths  fail  at  nearly  a  constant 

stress  which  corresponds  to  the  yield  point  of  that  material,  and  that  the  load 

which  will  cause  a  column  to  fail  decreases  as  the  ratio  of  its  length  to  its  least 

lateral  dimension  increases. 

Radius  of  Gyration.  As  the  strength  of  a  column  depends  on  its  ability  to 
resist  flexural  stress,  the  moment  of  inertia  of  its  cross  section  is  an  important 
factor  in  the  determination  of  its  carrying  capacity.  For  the  purpose  of  com- 
putation, however,  it  is  much  more  convenient  to  use  the  radius  of  gyration 
which  depends  on  the  moment  of  inertia. 

Ratio  of  Slenderness,  The 'ratio  of  slenderness  is  the  unsupported  length 
of  a  compression  member  divided  by  its  radius  of  gyration,  and  the  unsup- 
ported length  of  a  column  is  determined  by  such  points  of  support  as  will  pre- 
vent deflection  of  the  column  in  the  direction  which  corresponds  to  the  particu- 
lar radius  of  gyration  under  consideration.  Columns  of  unsymmetrical  sec- 
tion have  more  than  one  radius  of  gyration.  It  is,  therefore,  necessary  to 
determine  the  ratio  of  slenderness  for  the  different  radii  of  gyration  of  such 
columns  and  to  use  the  proper  ratio  in  any  particular  case. 

The  unit  stresses  for  different  ratios  of  slenderness  given  in  the  construction 
specifications  and  on  page  682  are  consistent  with  present  practice  in  column 
construction  and  their  use  does  not  involve  the  refinements  of  the  more  compli- 
cated formulas,  which  refinements  are  often  vitiated  by  uncertainties  in  the 
application  of  loads  or  other  practical  features. 

The  construction  specifications  limit  the  maximum  ratio  of  slenderness  to 
120  for  main  members  under  steady  stresses.  For  secondary  members  under 
temporary  stress,  such  as  those  used  in  wind  bracing,  higher  ratios  may  be 
used,  but  in  no  case  should  the  ratio  exceed  200. 

Form  and  Size  of  Section.  Important  as  it  may  be  to  have  the  metal  in 
the  column  section  distributed  as  far  as  possible  from  the  neutral  axis,  that  is, 
with  as  large  a  radius  of  gyration  as  possible,  considerations  of  ease  in  fabrica- 
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Columns  and  Struts. — Continued 

tk>n  and  simplicity  in  connections  are  of  greater  we^it.  The  economical 
column  section  is  not  that  which  affords  the  least  weight  of  metal  in  the  shaft, 
but  that  which,  with  a  reasonable  radius  of  gyration,  |MX>vides  the  least  weight 
of  member,  shaft  and  details  with  the  minimum  amount  of  riveting.  Modern 
practice,  therefore,  eliminates  earlier  forms  of  construction  which  represented 
the  minimum  amount  of  metal  for  the  maximum  radius  of  gyration,  such,  for 
example,  as  the  column  composed  of  three  I-beams  or  one  I-beam  and  two 
channels  placed  either  with  the  flanges  in  or  the  flanges  out.  The  Z-bar 
column  has  also  fallen  into  disuse,  likewise  a  number  of  patented  sections  and 
other  sections. 

The  most  practical  column  is  one  the  surfaces  of  which  are  readily  accessi- 
ble for  painting  and,  therefore,  it  is  desirable  to  use  open  angle  and  pbte 
colunms  rather  than  closed  channel  and  plate  colunms. 

The  column  sections  should  be  of  such  size  as  to  permit  ready  framing  of 
beams  and  girders  thereto  and  so  placed  in  the  construction  as  to  permit  the 
simplest  details.  Experience  indicates  that  eight  inches  is  the  smallest  de- 
sirable dimension  in  ordinary  building  work.  '  For  struts  and  light  loads, 
smaller  angle  columns  are  still  in  use,  while  the  H-beams  are  excellent  for  such 
purposes.  I-beams  and  single  angles  may  be  used  with  economy  where  the 
conditions  of  lengths  and  loading  permit. 

Explanation  of  Tables.  The  tables  which  immediately  follow  give  the  safe 
loads  in  thousands  of  pounds  on  H-beam  and  I-beam  columns  and  on  a  selected 
line  of  plate  and  angle  columns  which,  in  the  light  of  experience,  seem  to  be 
desirable  for  use  in  ordinary  building  and  bridge  construction.  In  addition  to 
the  safe  loads,  they  give  moments  of  inertia  and  radii  of  gyration  about  both 
axes  of  s\  mmetr>',  areas  of  sections,  and  weights  in  pounds  per  foot  without 
allowance  for  rivet  heads  or  other  details. 

Thest  tables  have  been  computed  for  the  least  radius  of  gyration  in  accord- 
ance with  the  formula  given  in  the  construction  specifications.  The  values 
may  be  adjusted  to  other  formulas  or  to  different  values  of  the  ratio  of  slender- 
ness  b\  use  of  the  comparative  table  on  p)age  682.  This  table  is  also  suitable 
for  use  in  figuring  columns  so  braced  against  flexure,  that  their  safe  strength 
may  be  com[)uted  for  the  greater  radius  of  gyration. 

Combined  Bending  and  Compression  Stresses.  It  is  assumed  in  the  tables 
that  the  loads  are  direct  and  equally  distributed  over  the  cross  section  of  the 
column  r>r  balanced  on  opposite  sides  thereof.     In  the  case  of  beams  carried 
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Columns  and  Struts. — Cmtlinutd 

on  brackets  or  other  forms  of  eccentric  loading,  bending  stresses  are  produced 
which  should  be  taken  into  consideration  and  the  column  sections  so  propor- 
tioned that  the  combined  Hber  stresses  do  not  exceed  the  allowable  axial  com- 
pressive stresses.  There  is  no  direct  simple  solution  of  this  problem;  the 
following  trial  method  is  suited  to  the  tables: 

Let 

W  =  Direct  load  in  pounds. 

Wi  =  Eccentric  load  in  pounds. 

M  =  Bending  moment  due  to  eccentricload  in  inch  pounds  ""WiX 

I     —Moment  of  inertia  of  column  in  direction  of  bending. 

n     —Extreme  fiber  distance  in  direction  of  bending. 

A    —Area  ot  column  section,  in  square  inches. 

t      —Allowable  axial  unit  compression  in  pounds  per  square  inch; 

W  +  Wi      Mn 
then  f  should  be  equal  to  or  greater  than 1 — —  the  fiber  stresses  due 

to  compression  and  bending  respectively. 

Rule;  Assume  a  section  in  excess  of  that  required  for  the  direct  com- 
pression W  +  Wi  and  compute  the  combined  fiber  stress.  If  it  works  out  too 
lai^e  or  too  small,  try  again. 

Lte  and  amrit  column  20  feet  loon  (o  Auaialn  a  balanced 
nches  from  the 


210,000   -1-40.000         40,000  lis  «  7 

.,700 
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COLUMN  SAFE  LOADS 

CO*MPARISON  OF  COMPRESSION  FORMULAS 
Allowable  Unit  Stresses  in  Pounds  per  Square  Inch 


Ratio 

American 
Bridge  Co, 

A.R.E.  Ass'n 
Chicago 

New  York 

Boston 

Philadelphia 

Gordon 

See 
Construction 
Specifications 

I 

1 

16000 

16250 

12500 

J^ 

16000—70-^ 

r 

14000  max. 

16000—70-^ 

r 

16000  max. 

1  1   *' 

1.   1* 

14-  ^" 

r 

^  20000  r« 

^  11000  r= 

^   36000r» 

0 

13000 

14000 

16000 

16000 

16250 

12500 

5 

13000 

14000 

15650 

15980 

16215 

12490 

10 

13000 

14000 

15300 

15920 

16100 

12460 

15 

13000 

14000 

14950 

15820 

15925 

12420 

20 

13000 

14000 

14600 

15690 

15680 

12365 

25 

13000 

14000 

14250 

1SS15 

15375 

12285 

30 

13000 

13900 

13900 

15310 

15020 

12195 

35 

13000 

13550 

13550 

15075 

14620 

12090 

40 

13000 

13200 

13200 

14815 

14185 

11970 

45 

13000 

12850 

12850 

14530 

13725 

11835 

50 

13000 

12500 

12500 

14220 

13240 

11690 

55 

13000 

12150 

12150 

13900 

12745 

11530 

60 

13000 

11800 

11800 

13560 

12240 

11365 

65 

12500 

11450 

11450 

13210 

11740 

11185 

70 

12000 

11100 

11100 

12850 

11240 

11000 

75 

11500 

10750 

10750 

12490 

10750 

10810 

80 

11000 

10400 

10400 

12120 

10275 

10615 

85 

10500 

10050 

10050 

11755 

9810 

10410 

90 

10000 

9700 

9700 

11390 

9360 

10205 

95 

9500 

9350 

9350 

11025 

8930 

9995 

100 

9000 

9000 

9000 

10670 

8510 

9785 

105 

8500 

8650 

8650 

10315 

8115 

9570 

110 

8000 

8300 

8300 

9970 

7740 

9355 

115 

7500 

7950 

7950 

9630 

7380 

9140 

120 

7000 

7600 

7600 

9300 

7035 

8930 

125 

6750 

7250 

6715 

8715 

130 

6500 

6900 

6405 

8510 

135 

6250 

6550 

6115 

8300 

140 

6000 

6200 

5840 

8095 

145 

5750 

5850 

7890 

150 

5500 

5500 

7690 

155 

5250 

7495 

160 

5000 

7305 

165 

4750 

7120 

170 

4500 

6935 

175 

4250 

6755 

180 

4000 

6580 

185 

3750 

6410 

190 

3500 

6240 

195 

3250 

6080 

200 

3000 

5920 

Maximum  Ratios  of   — 

r 


Coiuprcssitju  I'Or inula 


Anicriian  HriilKf  ^o. . . 
AnierUan  Ry .  Kiik-  Ass'n 
Chitayo  HUIk.  Law    .    . 


Main 
Nh'inbcrs 


120 
UK) 
120 


St'iondary 
Members 


120 
150 


Compression  Formula 


New  York  Bldj?.  Law 
Boston  Bldg.  Law  .  . 
Fhila.  BldR.  Law 


Main 
Members 


120 
120 
140 


Secondary 
Members 


120 
120 
140 
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Columns  . — Contin  ued 
PLATE  AND  ANGLE  COLUMNS 

Safe  Loads  in  Thousands  of  Pounds 


d  those  below  lowt 
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Col  UMNS . — Conlinuai 
PLATE  AND  ANGLE  COLUMNS.— CojUwu 
Safe  Loads  in  Thousands  of  Pounds 

Allowable  Fiber  Siresa  eei  sqiiaie  inch.  13,000  pounds  lor 
60  radii  or  undfi;  reduced  for  lengths  over  60  radii,  see  91 
page  S49. 
iiglits  do  not  include  rivet  beads  or  olbei  detalU. 


3  right  of  upper  ligiag  line  i 


fi    m  i 
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i^ 1 

F 

4^ 

Columns. — CanUnued 
D  ANGLE  COLUMNS.— CVw/«iii« 

=J  "< 

^ 

^ 

PLATE  AN 

id 

1'     "' 

1 

Safe  Loads 

IN  Thousands  of 

Pounds 

r>- 

/> 

Allowable  Fiber  Strew  per  sqiiare  inch. 

13X100  pounds  for 

_"^ 

lengths  of  (SO  radii  or  ander;  reduced  for  lengths  over  60  rai 
tpeafications,  page  549. 

i]ii,Ke 

"•^ — 

^"^" 

o~^ 

\z 

Weights  do  not  tndode  rivet  beads  or  other  details, 

* 

Web  Plate  12  X 

H        b         Web  Plate  12x 

H 

Web  Plate  12  z  < 

H 

s 

0& 

-^ 

1 

OT 
,* 

.5! 

< 

r 

X 

X 

:r 

T 

X   0* 

X  .0( 

:i^ 

:^ 

:- 

:^ 

**:« 
«♦'*' 

Hjt 

H 

-Jt 

x*^ 

kX 

«»< 

K»< 

x»< 

kX 

x^ 

kX 

kX 

X- 

x^ 

X*« 

>^ 

vc2 

:   o2 

«2 

oZ 

<it 

«2 

oZ 

>oZ 

oz 

oZ 

o2 

«r 

•3C 
0 

2  « 

Js 

Ss  1  s« 

as  a. 

S35 

ss 

J35 

1^ 

SZ 

Is 

if 

1    c  S 

?« 

9t«    1    B*t2 

?- 

*!;* 

G^ 

?3 

5« 

?3 

(4 

i   "^ 

f -.1 

<:cu 

11 

383 

428 

4d8 

487 

507 

553 

582 

610 

630 

675 

721 

766 

12 

383 

428 

458 

1    487 

507 

553 

582 

610 

630 

675 

721 

766 

13 

383 

428 

458 

587 

507 

553 

582 

610 

630 

675 

721 

766 

14 

383 

428 

458 

487 

507 

553 

582 

610 

630 

675 

721 

766 

15       i 

• 

383 

428 
428 

458 
458 

487 

507 

553 
1    553 

552 
582 

610 
610 

630 
6,30* 

675 
675 

721 
721 

766 

16 

in  1 

368 

487 

506 

766 

17 

4i^ 

447 

475 

491 

^42 

^ 

S^ 

613 

663 

>U 

M 

18 

357 

407 

434 

461 

476 

526 

553 

579 

594 

644 

694 

742 

19       , 

346 

.395 

421 

447 

461 

510 

536 

562 

576 

625 

674 

721 

20       ;     334 

383 

407 

433 

447 

495 

520 

544 

558 

606 

654 

700 

21            323 

370 

394 

419 

432 

479 

503 

527 

540 

587 

634 

679 

22       ,;    312 

358 

381 

405 

417 

463 

487 

509 

522 

568 

614 

658 

23       '!    301 

346 

368 

391 

!    403 

448 

470 

492 

504 

548 

594 

637 

24       ';     289 

334 

.^55 

377 

1    388 

432 

454 

475 

486 

529 

574 

616 

25        i     278 

322 

342 

363 

1    373 

416 

437 

457 

468 

510 

554 

595 

26            267 

310 

329 

349 

i    358 

401 

421 

440 

450 

491 

534 

574 

27             256 

297 

316 

.335 

1    344 

385 

404 

422 

431 

472 

514 

553 

28            244 

285 

303 

321 

329 

369 

388 

405 

413 

453 

494 

532 

29            233 

273 

290 

307 

1    314 

354 

371 

388 

395 

434 

474 

511 

30            222 

261 

277 

293         299 

338 

354 

370 

377 

415 

454 

490 

31             211 

249 
237 
228 
221 

264 
250 

242 

235 

279 
265 

285 

32^ 
307 

338 

321 

■309" 

301 

353 
336 

359 
341 

396 

377 

434 
414 
394 

469 

32             203 

1     272    1 

448 

^i             197 

257     f    264 
250         257 

294 

287 

323 

315 

331 

322 

351 

427 

34            191 

381 

409 

35 

1 
2< 

86 

215 

229 

243         249 

279 

?93 

306    1 

313 

342 

371 

399 

Area, in.* 

^44 

32.94 
1073 

35.22 
1136 

37.50  1  39.00 
1197       1215 

42.50 

44.74 
1437 

46.94 
1493 

48.44 

51.94 

55.44 

58.94 

Ii-i.in.*        910 

1377 

1513 

1682 

1856 

2037 

n-i.  in.        5.58 

5.71 

5.68 

5.65        5.58 

5.69 

5.67 

5.64 

5.59 

5.69 

5.79 

5.88 

Ii-i.  in.*        291 

348 

368 

388        394 

451 

472 

492 

499 

556 

613 

671 

rr-t.  in.         3.14 

^.75 

'^.?^ 

3.22    ,    3.18 

3.26 

3.25 

3.24 

3.21 

3.27 

3.33 

3.37 

Weight. 

1 

Lbs.  p<r     100.2 

112.1 

120.1 

127.7      132.8 

144.7 

152.3 

159.9 

165.0 

176.9 

188.8 

200.7 

P'oot 

Safe  load  values  above  and  to  right  of  upper  zigzag  line  are  for  ratios  of  1/r  not  over  60,  those 
between  zigzag  lines  are  for  ratios  up  to  1 20  l/r.  and  those  below  lower  zigzag  line  are  for  ratios 
not  over  200  1/  r. 
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Col  umns  . — Continued 

PLATE  AND  ANGLE  COLUMNS— Coit/»»«ei 

Safe  Loads  in  Thousands  of  Pounds 

Allowable  Fiber  StieM  pel  >quate  Indi,  13,000  pound*  f< 
Leofiths  of  60  radii  or  uader;  reduced  for  lensthfl  over  60  radii,  n 
ipedficatlonB,  page  549. 

Wel«liCB  do  not  Include  Hvet  headi  or  other  details. 


Safe  k«d  vsluea  above  ai 
betocco  alaUE  linn  are  for 
not  over  Wal7r, 
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+ 


\-.X 


— I    f  "t    I  1, 


Y 


12 


■^ 


Columns. — Continued 

PLATE  AND  ANGLE  COLUMNS.— Co»/*n««rf 

Safe  Loads  in  Thousands  of  Pounds 

Allowable  Fiber  Stress  per  square  inch.  13,000  pounds  for 
lengths  of  60  radii  or  under;  reduced  for  lengths  over  60  radii,  see 
specifications,  page  549. 

Weights  do  not  include  rivet  heads  or  other  details. 


Web  Plate 
14x  H 

Web  Plate 
14xH 

Web  Plate  14  x  H 

:s 

:i: 

:^ 

< 

;^ 

;^ 

;^ 

il!! 

:;r 

x-^ 

^v^ 

^^. 

^t 

^< 

x;^ 

i^ 

H^ 

x;^ 

x;^ 

><;s? 

x;:§t 

x^ 

x^ 

X"^ 

.^ 

**  ii 

** .. 

^ 

■«t 

-* 

<« 

^•^ 

•^ 

^ 

■* 

-* 

^ 

^b 

x^ 

«- 

K« 

«>< 

xx 

xX 

xx 

x^ 

xX 

xX 

xX 

^1 

•5  c 

ot 

o2 

«:2 

o2 

02 

02 

02 

ot 

o2 

>o2 

ot 

>o2 

^ 

U 

ci2 

ci2 

ci2 

^1 

C.2 

Is 

ci2 

^ts 

^ts 

^«M 

rf  <S  • 

^<s 

■*«M 

«*c«« 

"♦€>< 

-^<s 

^1^ 

^(S 

^(N 

11 

520 

543 

566 

595 

623 

646 

691 

7J7 

782 

828 

873 

919 

12 

520 

543 

566 

595 

623 

646 

691 

737 

782 

828 

873 

919 

13 

520 

543 

566 

595 

623 

646 

691 

737 

782 

828 

873 

919 

14 

520 

543 

566 

595 

623 

646 

691 

737 

782 

828 

873 

819 

15 

520 
520 

543 
543 

566 
566 

595 
595 

623 
623 

646 

691 
691 

737 
737 

782 
782 

828 
828 

873 

873 
873 

919 

16 

64i 
624 
606 

919 

17 

507 
493 

5i3 
517 

535 

561 

60^ 

587 

6V^ 
655 

>2^ 
705 

754 

kit 

803 

919 

18 

852 

^1 

19 

478 

502 

518 

544 

569 

587 

635 

684 

733 

780 

829 

876 

20 

463 

487 

502 

527 

551 

568 

615 

664 

711 

758 

805 

851 

21 

448 

472 

486 

510 

533 

549 

596 

643 

689* 

735 

782 

827 

22 

433 

456 

470 

493 

515 

530 

576 

622 

668 

713 

758 

802 

23 

418 

441 

454 

476 

497 

511 

556 

602 

646 

690 

734 

778 

24 

403 

426 

437 

459 

479 

493 

536 

581 

625 

667 

711 

753 

25 

388 

410 

421 

442 

461 

474 

517 

560 

603 

645 

687 

728 

26 

374 

395 

405 

424 

443 

455 

497 

540 

581 

622 

664 

704 

27 

359 

380 

389 

407 

425 

436 

477 

519 

560 

600 

640 

679 

28 

344 

364 

373 

390 

407 

417 

457 

498 

538 

577 

617 

655 

29 

329 

349 

356 

373 

390 

399 

438 

477 

516 

554 

593 

630 

30 

314 

334 

340 

356 

372 

380 

418 

457 

495 

532 

569 

605 

31 

299 
284 

318 
303 

324 
308 

339 
322 

354 
336 

361 

398 
378 

436 
415 

473 
452 
430 

509 
487 
464 

546 
522 
499 

475 

581 

32 

345 
336 
326 
317 

556 

33 

275 
267 
260 
"4().()0 
1749 

290 

282 

275 

298 
290 
282 

ii2 

304 
295 

45.74 

in 

318 
;i09 

365 
356 
346 

i96 

385 
375 

532 

34 

415 
404 

444 
432 

507 

35 

461 

4^^ 

Area,  in,* 

'   41.75 

43.50 

47.94 

49.69 

53.19 

56.69 

60.19 

63.69 

67.19 

70.69 

Ii-i.  in.* 

1  1857 

1885 

1970 

2053 

2081 

2302 

2529 

2764 

3006 

3255 

i^i2 

n-i,  in. 

6.61 

■  6.67 

6.58 

6.56 

6.54 

6.47 

6.58 

6.68 

6.78 

6.87 

6.96 

7.05 

Ir-j,  in.< 

417 

446 

451 

472 

492 

499 

556 

613 

671 

728 

785 

842 

ri-t.  in. 

3.23 

•\-27_ 

3.22 

3.21 

3.20 

3.17 

3.23 

3.29 

3.34 

3.38 

3.42 

3.45 

Weight, 

Lbs.  per 

136.2 

142.2 

148.1 

155.7 

163.3 

!  169.3 

181.2 

193.1 

205.0 

216.9 

228.8 

240.7 

Foot 

Safe  load  values  above  and  to  right  of  upper  zigzag  line  are  for  ratios  of  1/r  not  over  60,  those 
between  the  zigzag  lines  are  for  ratios  up  to  120  1/r,  and  those  below  lower  zigzag  line  are  for 
ratios  not  over  200  l/r. 
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Col  UHKS. — Continued 

PLATE  AND  ANGLE  COLUMNS.— Continued 

Safe  Loads  in  Thousands  of  Pounds 

AUowsble  Fibre  Stioa  per  aauBre  inch,  13.000  pouada  [i 
length!  of  60  radii  or  under;  reduced  for  kogtba  over  60  ndll,  • 
spedficatloiu,  p>se  514. 

WeiahU  do  Dot  include  rivet  heada  or  otlier  detalla. 


UNITED  STATES  STEEL  PRODUCTS  COMPANY 


693 


FLOORS  AND  ROOFS 

Minimum  Live  Loads,  Pounds  per  Square  Foot 
By  Building  Laws  of  Various  Cities 


Description  of  Building 


o 


Apartment  Houses,  etc. : 
Floors • 

Hospitals,  Asylums: 

Floors 

Assembly  Rooms,  etc 

Hotels: 

Floors 

Assembly  Rooms,  etc 

Fax:tories: 
Floors,  light  manufacture 
Floors,  heavier 

Mercantile  Buildings: 

Stores,  light  goods 

Stores,  heavier  goods 

Warehouse  floors 

Office  Buildings: 

Floors 

Assembly  Rooms,  etc 

Public  Assembly  Halls: 
Auditoriums,  fixed  seats. . . 
Auditoriums,  movable  seats. 

Churches 

Dance  and  Drill  Halls 

Theatres 

Schools: 

Class  Rooms 

Assembly  Rooms,  etc 

Sidewalks 

Stables,  Garages,  etc 

Stairways,  Fire  Escapes 

Roofs: 
Flat,  slope  under  20°.  ...  . 
Steep,  slope  over  20° 

Wind  Pressure 


So 

•15  2 
H 


60 


60 

125 


125a 
175a 

125 
175 
250 

75 
125 

75 
125 

75 

75 

75 
75 

200 

100 


40 
20 

30 


50 


50 
100 

125a 


125 
250 
250 

100 
125 


125 
125 
125 
200 
125 


60 
125 


70 
40 


o 

•-2 

U 


40 

50 
100 


50 
100 


100a 


100 


50 
100 


100 
100 
100 
100 
100 

40 

75 


100 
100 


25 
25d 

20 


c 

•—I  *H 

G 


50 

60 
80 


50 
80 


125a 
200a 


100b 

200 

200 


60 
100 


80 
100 

80 
150 


60 
80 

200 

80 

80 

40 
40d 

30e 


!2 

►2« 

o.^ 

^  ^-^ 

i^^ 

T30 

^^ 

«»-• 

V 

r3 

z 

40 


40 
100 


120a 


120 


60 
100 

100 
100 
100 

100 

75 
100 

300 


40 
30 

30 


(d 


70 

70 
120 


70 
120 


120a 
150a 


120 
150 
150 


100 
120 


120 
120 
120 

120 


70 
120 


30 
30d 

30e 


.d 

b« 

I- 


50 

70 
125 


70 
125 


125a 


125 
200 
200 

70 
125 

125 
125 
125 
150 
125 

70 
125 


50c 
50c 

25 


.2 
C/3 


60 


60 
100 

150a 


150 
150 
150 


70 
100 


100 
100 
100 

100 


100 
100 


40 


30 


o 

09 


c5! 


60 


60 
125 


60 

75 

125a 
250a 


125 
250 
250 


60 

125 


75 
125 

75 

75 


75 
125 

150 

75 


30 
20 

20 


a  Floor  loads  do  not  include  weight  or  impact  load  of  machinery. 

b  Ground  or  First  Floor:   Baltimore  150,  Cleveland  125,  St.  Louis  150  pounds. 

c  Dead  and  live  load;   snow  load  25  pounds,  reduced  one  pound  for  each  degree  between 

20°  and  45°. 
d  Load  per  square  foot  of  superficial  roof  area;  other  roof  loads  are  for  the  projected  area, 
e  Wind  pressure  for  high  buildings  in  built-up  districts  35  pounds;  buildings  fourteen  stories 

high  or  over:   25  pounds  at  tenth  story,  2H  pounds  less  each  story  below. 
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CONTENTS  OF  STORAGE  WAREHOUSES 


Material 


Produce,  Grain,  Fruit,  etc. 

Grain,  in  bulk 

Barley  and  Com .  . . .  

Oats 

Rye  and  Wheat 

Fruit  and  Vegetables,  in  bulk 

Apples,  Pears,  etc 

Potatoes,  Turnips,  etc 

Miscellaneous  Produce,  packed 

Beans,  in  bags 

Corn  in  bags 

Cornmeal,  in  barrels 

Oats,  in  bags 

Rice,  in  bags 

Wheat,  in  bags 

Wheat  Flour,  in  barrels 

Hay,  in  bales,  not  compressed 

Hay,  in  bales,  compressed 

Straw,  in  bales,  compressed 

Groceries 

Miscellaneous  Articles,  packed 

Butter,  Lard,  etc.,  in  barrels 

Canned  Goods,  Preserves,  etc., in  cases 

Cheese 

Coffee,  green,  in  bags 

Coffee,  roasted,  in  bags 

Dates  and  Figs,  in  cases,  average .... 
Meat,  Beef,  Pork,  etc.,  in  barrels.  . . . 

Molasses,  in  barrels 

Salt,  finely  ground,  in  sacks 

Soap  Powder,  in  cases 

Starch,  in  barrels 

Sugar,  in  barrels 

Tea,  in  chests 

Wine,  Liquors,  etc.,  in  barrels 

Dry  Goods,  Cotton,  Wool,  etc. 

Cotton,  in  bales,  compressed,  average. . 
Cotton,  unbleached  goods,  in  bales .... 
Cotton,  tickings  and  duck,  in  bales ... 

Cotton,  printed  goods,  in  bales 

Cotton,  printed  goods,  in  cases 

Cotton  quilts  and  flannels,  in  cases .  . 

Cotton  yarn,  in  cases 

Hemp,  in  bales,  compressed 

Hemp,  Manila,  in  bales,  compressed .  .  . 

Hemp,  Sisal,  in  bales,  compressed 

Hemp,  Tow,  in  bales,  compressed 

Hemp,  Burlaps,  in  bales,  compressed  .  . 

Jute,  in  bales,  compressed 

Linen,  bleached  goods,  in  cases 

Linen,  damask  goods,  in  cases 

Wool,  in  bales,  not  compressed 

Wool,  in  bales,  compressed 

Wool,  dress  Koods,  flannels,  in  cases. .  . 

Wool,  worsted  goods,  in  cases 

Rags,  in  balea.  compressed 

Excelsior,  in  bales,  compressed 


Pounds 

per 

Cubic  Foot 

of  Space, 


37 
26 
48 

38 
44 

40 
31 
37 
26 
58 
39 
40 
14 
24 
19 


32 
58 
30 
39 
33 
65 
37 
48 
60 
38 
25 
43 
25 
48 


25 
24 
35 
19 
31 
16 
25 
22 
26 
24 
29 
43 
41 
35 
50 
13 
48 
18 
27 
19 
\9 


Height 

of  PUe. 

Feet 


\ 


8 
8 
8 

8 
8 

8 

8 

6H 

9 

5 

8 

7 

9 

9 

9 


6 
6 
8 
8 
8 
5 
5 
5 
5 
8 
7 
5 
8 
5 


9 
9 
8 
9 
8 
9 
8 
8 
9 
9 
9 
6 
6 
7 
5 
9 
5 
9 
9 
9 


Pounds 

per 

Square  Foot 

of  Floor 


Recommende 

Live  Loads, 

Pounds  per 

Square  Foot 


296 
208 
384 

304 
352 

320 
248 
240 
234 
290 
312 
280 
126 
216 
171 


192 
348 
240 
312 
264 
325 
185 
240 
300 
288 
175 
215 
200 
240 


225 
216 
280 
171 
248 
144 
200 
176 
234 
216 
261 
258 
246 
245 
250 
117 
240 
162 
243 
171 


250  to  30( 


250  to  3(K 


I  , 


200  to  25( 


\^ 
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STEEL  SHEET  PILING 

Steel  Sheet  Piling  is  now  used  for  all  purposes  for  which  wood  piling  was 
formerly  employed  and  for  many  others  in  which  the  use  of  wood  piling  would 
be  impracticable.  It  is  more  economical  than  wood  piling,  although  its  first 
cost  may  be  greater,  for  the  reason  that  with  proper  care  in  driving,  Steel  Sheet 
Piling  can  be  used  repeatedly,  and  even  after  it  has  served  its  purpose  many 
times  it  still  has  a  comparatively  high  value  as  scrap  metal,  whereas,  under  or- 
dinary working  conditions,  wood  piling  is  so  damaged  in  its  first  installation  as 
to  be  practically  worthless  thereafter.  For  sewer  and  trench  work  it  is  admira- 
bly adapted  to  continuous  construction,  as  on  account  of  the  facility  with  which 
it  can  be  pulled  and  re-driven  many  times,  a  comparatively  small  quantity  will 
suffice.  It  is  largely  used  for  coffer  dams  and  deep  water  cribs,  for  temporary 
construction  purposes.  In  constructing  deep  foundations  for  modern  high 
buildings  in  large  cities  it  is  frequently  necessary  to  excavate  below  the  level 
of  the  foundations  of  adjoining  buildings,  in  which  case  Steel  Sheet  Piling  is 
driven  to  form  a  retaining  wall  during  construction,  and  is  sometimes  left  in 
as  a  permanent  reinforcement  of  the  concrete  lining  of  basements.  For  per- 
manent use,  it  is  particularly  adapted  to  the  construction  of  dams,  docks  and 
dry  docks,  sea  walls,  water  bulkheads,  casings,  breakwaters,  wharves,  dikes, 
locks  and  all  other  forms  of  construction  where  it  is  necessary  to  resist  the  per- 
colation of  water.  It  is  also  well  suited  for  river  and  harbor  protection,  irriga- 
tion and  reclamation  projects,  tunnel  linings,  wells,  and  many  other  purposes 
where  timber  is  impracticable  and  pneumatic  caissons  expensive. 

Steel  Sheet  Piling  can  be  driven,  under  all  conditions,  more  readily  than 
wood,  and  will  in  many  cases  succeed  where  the  use  of  wood  is  not  practicable. 
Steel  Sheet  Piling  can  be  furnished  and  driven  in  single  lengths  up  to  about  60 
feet  (18.3  meters)  and  can  readily  extend  to  greater  depths  by  splicing,  where- 
as the  length  of  wood  piling  is  limited.  Wood  piling  generally  involves  waste 
in  cutting,  whereas  Steel  Sheet  Piling  is  cut  to  the  required  lengths  at  the  mills 
without  waste.  Steel  Piling  interlocks  throughout  its  entire  length,  thereby 
producing  water  tight  joints,  whereas  wood  piling  can  be  interlocked  perfectly 
only  in  short  lengths,  and  then  does  not  produce  water  tight  joints. 

Types — Steel  Sheet  Piling  is  manufactured  by  the  Carnegie  Steel  Com- 
pany under  three  forms:  United  States  Steel  Sheet  Piling,  Friestedt  Interlock- 
ing Channel  Bar  Piling  and  Symmetrical  Interlock  Channel  Bar  Piling.  The 
sections  and  weights  of  these  three  forms  are  shown  in  the  tables  which  follow. 
They  have  been  thoroughly  tried  out  in  all  classes  of  construction  and  under 
the  most  favorable  as  well  as  the  most  unfavorable  conditions  of  driving. 
Each  of  these  forms  has  its  distinct  advantages. 
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Steel  Sheet  Piling. — Continued 

The  9'  16  pound  (229  m/m,  23.81  kg.  per  lineal  meter)  United  States  Steel 
Sheet  Piling  and  the  10'  28  pound  (254  m/m,  136.7  kg.  per  square  meter)  Sym- 
metrical Interlock  Channel  Bar  Piling  are  adapted  for  sewer  and  trench  work, 
for  shallow  pits,  for  wells  of  small  diameter,  and  any  other  places  where  the 
depths  are  not  over  25  feet  (7.6m),  the  soil  not  too  compact  to  allow  of  easy 
driving,  and  the  pressure  not  excessive. 

The  12  J^'  (318  m/m)  United  States  Steel  Sheet  Piling  sections,  the  12'  and 
15'  (305  and  381  m/m)  Friestedt  Interlocking  Channel  Bar  sections  and  the 
12'  (305  m/m)  Symmetrical  Interlock  Channel  Bar  sections  are  suitable,  if 
sufficiently  braced,  for  driving  in  most  classes  of  material  to  the  depths  usual 
in  foundation  work;  they  have  been  driven  to  depths  of  85  feet  (25.9m). 
The  15'  (381  m/m)  Symmetrical  Interlock  Channel  Bar  Piling,  while  suitable 
for  medium  construction,  is  particularly  adapted  to  heavy  construction,  the 
great  transverse  strength  of  the  heavier  sections  making  them  especially  effi- 
cient for  deep  excavations  and  dams  where  high  lateral  pressure  would  other- 
wise require  excessive  bracing.  While  the  choice  of  sections  is  in  a  way  de- 
pendent upon  the  individual  preferences  of  the  user  and  his  experience  in  the 
use  of  sheet  piling,  there  are  certain  considerations  which  determine  the  suita- 
bility of  each  section  for  particular  uses,  which  are  fully  explained  in  a  special 
Steel  Sheet  Piling  pamphlet,  which  will  be  furnished  on  request.  In  this 
pamphlet  will  be  found  valuable  information  as  to  the  use  of  Steel  Sheet  Piling 
in  various  forms  of  construction,  modes  of  driving  the  different  sections,  the 
proper  appliances  for  same,  etc. 
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UNITED  STATES  STEEL  SHEET  PILING 

United  States  Steel  Sheet  Piling  is  a  simple,  plain,  rolled  section  ready  for 
use  as  it  comes  from  the  mill  without  further  fabrication.  Each  piece  is  com- 
plete in  itself  and  all  pieces  of  the  same  width  are  interchangeable.  The 
strength  of  the  section  is  uniform  throughout  and  each  pile  of  the  same  weight 
per  foot  is  as  strong  as  any  other.  In  its  profile  it  incorporates  the  advantages 
of  the  ball  and  socket  joint,  and  with  sufficient  clearance  in  the  interlock  for 
ease  of  driving  and  sufficient  space  for  the  use  of  a  p>acking  substance  between 
its  adjacent  edges  to  insure  watertightness.  The  section  has  been  designed  on 
a  scientific  basis;  contact  between  the  head  and  the  socket  is  made  by  lines  and 
not  by  surfaces,  so  that  the  wedging  action  is  prevented  and  the  maximum 
strength  is  secured  to  resist  forces  in  both  lateral  and  longitudinal  directions. 

The  joints  are  flexible  and  permit  the  entrance  of  silt  and  clay  into  the  in- 
terlock to  aid  in  securing  watertightness.  They  permit  also  the  easy  passing  of 
boulders,  old  logs  and  other  obstructions  encountered  in  driving,  and  the  con- 
struction of  circular  or  irregularly  shaped  pockets  without  the  use  of  specially 
bent  or  fabricated  pieces.  In  making  closures  for  pockets,  coflfer  dams,  etc., 
such  flexible  joints  allow  distances  to  be  gained  or  lost  by  longitudinal  displace- 
ment in  the  joints  themselves  or  by  slight  deflections  from  line.  They  are  al- 
so an  aid  in  bringing  the  piling  back  to  its  vertical  alignment  in  either  direction 
after  a  departure  from  it  caused  by  meeting  obstructions  or  careless  driving. 
The  clearance  in  the  interlock  between  the  ball  and  the  socket  is  such  as  to 
insure  ease  in  driving  and  pulling,  but  at  the  same  time  this  clearance  has  been 
kept  down  to  the  minimum  so  as  to  make  the  section  as  nearly  watertight  as 
possible. 

Tests  under  identical  conditions  and  experience  in  use  have  proved  beyond 
question  that  United  States  Steel  Sheet  Piling  is  more  easily  driven  and 
pulled  than  any  other  section  hitherto  placed  on  the  market.  The  reason  for 
this  is  believed  to  be  the  absence  of  a  leading  groove,  combined  with  the  line 
contact  obtained  in  the  joints. 
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DiUENsioNj  or  United  States  Stbbl  Shbbt  Pilihc  Sectic 


Note. — United  States  Steel  Sheet  Piling  can  only  be  furnished  in  the  ei 
and  weights  shown  in  the  tables  on  page  700. 


K) 
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Steel  Sheet  Piling. — Continued 

Table  I. — Elements  of  United  States 
Steel  Sheet  Piling 


Description 

Area 
Inches* 

Neutral  Axis 
ON  Center  Line  of  Web 

Straight 
Section, 

Weight. 
Pounds 

per 
Sq.  Ft. 

Regular 
Comer. 

Section 
Index 

Width, 
Inches 

Weight. 
Lbs.  per 
Lin.  Ft. 

I 
Inches* 

■r 
Inches 

S 
Inches' 

S» 
Inches* 

Weight, 
Pounds 

per 
Lin.  Ft. 

M  105 
M  104 
M  103 

12i 

12i 

9 

43 
38 
16 

12.72 

11.20 

4.71 

9.20 
8.35 
1.45 

0.85 
0.87 
0.56 

4.53 
4.30 
1.13 

4.10 
3.89 
1.47 

39 
35 
21 

43 
38 
16 

Metric  Equivalents  of  Above  Table 


Section 

Description 

Area 
c/m.« 

Neutral  Axis 
ON  Center  Line  of  Web 

Straight 
Section, 
Weight, 
KUos 
perSq. 
Meter 

Regular 
Comer, 
Weight, 

Index 

Width, 
Inches 

Weight, 
Lbs.  per 
Lin.  F"t. 

I 
c/m* 

r 
m/m 

S 
c/m' 

S» 
c/m» 

Kilos 

per  Lin. 

Meter 

M  105 
M  104 
M  103 

12J 

12i 

9 

43 
38 
16 

82.07 
72.26 
30.39 

382.93 

347.55 

60.35 

21.6 
22.1 
14.2 

74.23 
70.47 
18.52 

220.43 

209.14 

79.03 

190.416 
170.884 
102.531 

63.992 
56.550 
23.811 

S*  is  the  average  section  modulus  per  horizontal  foot  of  wall  interlocked  in  place,  based  or 
average  driving  distances. 


Driving  Widths. — The  123^*  sections  (M  104  and  M  105)  cannot  driv 
less  than  12^^*^  (327  m/m);  they  may  drive  13^"  (340  m/m)  and  will  averaf 
about  1334"  (337  m/m);  91  pieces  should  drive  100  feet  (30.5  m)  of  wall.     T 
9"  section  (M  103)  cannot  drive  less  than  9"  (229  m/m);  it  may  drive  to  9 J 
(238  m/m)  and  will  average  about  9}^*  (235  m/m);    130  pieces  should  dr 
100  feet  (30.5  m). 


For  further  particulars  and  data  concerning  United  States  Steel  Sheet  Pil 
see  special  pamphlet,  "Steel  Sheet  Piling,"  which  will  be  furnished  on  reqi 
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FRIESTEDT  INTERLOCKING  CHANNEL 

BAR  PILING 

Friestedt  Interlocking  Channel  Bar  Piling  is  a  fabricated  section  made  of 
channels  and  Z-bars;  unsymmetrical  as  regards  adjacent  pieces,  one  channel 
having  two  Z-bars  full  length  and  the  next  adjacent  channel  being  plain,  that 
is,  without  Z-bars.  The  standard  sections  listed  in  the  tables  are  made  with 
12"  and  15"  (305  and  381  m/m)  channels  and  special  Z-bars,  but  other  sec- 
tions can  be  furnished  with  any  size  or  weight  of  channels  which  can  be  inter- 
locked by  the  use  of  the  special  or  standard  Z-bar  sections,  thus  permitting  a 
large  range  of  possible  weights  and  sizes. 

This  type  of  piling  section  does  not  have  the  same  strength  in  a  longitudinal 
direction  as  the  United  States  Steel  Sheet  Piling  section;  it  has,  however, 
sufficient  strength  for  use  in  ordinary  construction  work.  While  the  joints 
are  not  so  flexible  as  in  the  case  of  the  rolled  section,  there  is  a  sufficient  amount 
of  flexibility  to  permit  successful  driving  and  pulling.  When  driven  in  a  coffer 
dam  or  other  structure  sustaining  lateral  pressure  from  one  side,  the  inner  sur- 
faces of  the  channels  wedge  tightly  against  each  other  so  as  to  make  the  sec- 
tions practically  watertight  without  the  use  of  packing  strips  or  other  packing 
material. 

Inasmuch  as  every  alternate  piece  is  furnished  plain  with  the  exception  of 
the  pulling  holes,  the  sections  possess  a  high  salvage  value  in  that  some  40% 
to  45%  of  the  channels  can  be  withdrawn  and  used  for  structural  purposes 
after  their  temporary  use  as  sheet  piling  has  been  completed. 

The  composition,  dimensions,  and  properties  of  the  standard  sections  are 
shown  on  the  following  pages.  For  further  particulars,  data  and  general  in- 
formation see  special  Steel  Sheet  Piling  pamphlet,  which  will  be  furnished 
on  request. 
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Steel  Sheet  Piling. — Continued 
FRIESTEDT  INTERLOCKING  CHANNEL  BAR  PILING 


Assembly  of  rricdstedt  Inteilocklng  Cliaanel  Bar  Pilini 

Composition  and  Dimensions  of  Sections 


F  Above  Tables 
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Steel  Sheet  Piling. — Continued 
FRIESTEDT  INTERLOCKING  CHANNEL  BAR  PILING 

Properties  of  Section  Axis  X-X 


Metric  Equivalents  of  Above  Table 


Friestsdt  Incerlocliing  Chi 
strtngth  and  is  euitable  for 

Driving  Wldthi^  The  the 
lockJDf  ^hftTiwi  Bar  Piling  ia 
on  usee  702.  The  wctioas  m 


and  difficult  drivin 
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Steel  Sheet  Piling. — Contimied 
SYMMETRICAL  INTERLOCK  CHANNEL  BAR  PILING 


iSBKBLV  OF  SyMITOTHICAL  INTERLOCK  CHANNEL  BAH  PILING 

Composition  and  Dimensions  of  Sections 


Metric  Equivalents  of  Above  Table 
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SYMMETRICAL  INTERLOCK  CHANNEL  BAR  PILING 


Profekties  of  Sectiox,  Axis  X-X 


DtKxiptkM 


Mo,  Width 

IlM. 


1  > 

2  I 


3 
4 
S 
d 


I 


10 
10 
12 
12 
15 
15 


Lbs.  per 
Sq.  Ft. 


2S 
34 
34 
39 
39 
45 


Snglp  Scitioo 


o 

St: 

s§ 
0.1: 


Ins. 


5.52  10.97 
6.61    0.95 


Ins. 


11.18 
12.63 
19.33 
21.60 


1.14 
1.13 
1.24 
1.22 


6=> 
cfl5? 


Ins.* 


2.24 
2.50 
3.95 
4.23 
5.68 
6.07 


Regular 

Corner 

WLper 

Lineal 

Foot 


Lba. 


26 
31 
38 
42 
51 
58 


Metric  Equivalents  of  Above  Table 


Description 

Sections  Interlocked 

Single  Section 

1 

0 

OS 

0 

"S  e 

■I 

Regular 

1 
1 

^  a 

cS 

^  (d 

«§ 

cS 

Comer 

No. 

Width 
m/m 

Kilos  per 
Square 
Meter 

1 

Momen 
Inerti 

Radius 
Gyrati 

Sectio 
Modul 

S» 

Momen 
Inerti 

Radiua 
Gyrati 

Sectic 
Modul 

Wt.pcr 

Lineal 

Meter 

c/m« 

c/m« 

m/m 

c/m« 

c/m» 

c/m« 

m/m 

c/m» 

Kilos 

254 

136.707 

37.87 

295.11 

28 

59.65 

260.76 

229.76 

25 

36.71 

38.692 

254 

166.002 

47.03 

427.05 

30 

86.36 

377.95 

275.13 

24 

40.97 

46.133 

305 

166.002 

55.10 

607.28 

33 

108.65 

393.55 

465.35 

29 

64.73 

56.550 

305 

190.414 

63.61 

776.69 

35 

138.96 

503.22 

525.70 

29 

69.32 

62.503 

381 

190.414 

81.29 

1205.41 

39 

187.47 

546.76 

804.57 

31.5 

93.08 

75.896 

6 

381 

219.709 

93.29 

1532.56 

41 

238.43 

695.18 

899.06 

31 

99.47 

86.313 

S*  is  the  avcrajje  section  modulus  per  horizontal  foot  of  wall  interlocked 
in  place. 

DkiviNfi  Widths.  —The  theoretical  center  to  center  driving  distances  ot 
the  symmetrical  Interlock  Channel  Bar  Piling  is  shown  in  the  table  of  the 
('omiK)sition  and  Dimensions  of  Sections  on  page  705.  The  sections  assemble 
very  nearly  to  the  widths  given. 
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Method  of  Ordeking. — United  States  Steel  Sheet  Piling  may  be  ordered 

bj'  weight  per  square  foot,  weight  per  lineal  foot  or  by  section  number.  Fabri- 
cated sections  must  always  be  ordered  by  weight  per  square  foot  or  section 
number  as  given  in  the  tables  of  weights  and  proportions  on  pages  703  and 
706.  If,  however,  standard  structural  lee  bars  are  used  instead  of  the  stand- 
ard piling  zee  bars,  the  make-up  of  the  sections  should  be  distinctly  stated  on 
the  order,  which  should  specify  the  weight  of  the  channel  and  the  weight  of  the 
Z-bar  per  lineal  foot  which  go  to  make  up  the  component  parts.  Orders  should 
specify  in  all  cases  the  number  of  pieces  and  the  length  required,  whether  with 
or  without  pulling  holes,  and  the  niimlier  and  style  of  corners,  whether  right 
or  left  hand.  If  comers  are  not  square,  the  angle  to  which  they  are  to  be 
bent  must  be  stated.  Orders  for  junction  pieces  should  specify  the  jilnction 
piece  mark  as  indicated  on  the  pages  of  constructional  details  (pages  709  and 
710),  Figs.  39  and  41.  Piling  should  never  be  ordered  by  perimeter  or  girth 
of  enclosure  or  by  lineal  feet,  but  always  by  the  number  of  pieces  and  thrir 
length. 

Steel  Sheet  Piling  is  estimated  and  invoiced  at  the  theoretical  weights  of 
its  component  members. 

^^^^-1  FOLLOWERS 

The  usual  method  of  driving  steel  sheet  piling  under 
water  or  below  the  ends  of  the  pile  driver  leads  is  by  the 
use  of  a  follower  made  of  a  piece  of  piling,  as  shown  in  F^. 
37,  with  channels  or  projecting  plates  riveted  thereto  to 
fit  over  the  section  below.  These  followers  are  as  a  rule 
six  or  seven  feet  (1.83  m  or  2.13  m)  long  but  may  of  course 
be  made  to  suit  any  conditions  which  arise. 

SPLICED  LENGTHS 

9'  (229  m/m)  United  States  Steel  Sheet  Piling  can  be 

rolled  in  lengths  up  to  45  feet  (13.72  m),  and  12!^'  (318 

m/m)  section  in  lengths  up  to  60  feet  (18.29  m),  while 

Fic.  37— Follower      the   fabricated   sections   may  be  made   in  single  lengths 
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Direction  of  driving 
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Steel  Sheet  Piling. — Continued 


Typical  Co£ferdam  with  Partitions 


Right  Hand 


^l      3W 


3W13 


6f  ^^ 


4W13 


Right  Hand 


Three  Way  Junction  Piece      Four  Way  Junction  Piece 


C4 


Left  Hand 
Inside  Corner  Pieces 


Left  Hand 
Outside  Comer  Pieces 


Fig.  41 — Constructional  Details,  Fabricated  Piling 
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CONCRETE  REINFORCEMENT  BARS 


COLD  TWISTED  SQUARE  BARS 


Size 

Area 

Weight 

Per  Foot, 

Per  Meter. 

Inches 

m/m 

Square  Inches 

Square  m/m 

Pounds 

KUos 

2 

50.80 

4.0000 

2581 

13.600 

20.24    . 

1} 

47.63 

3.5156 

2268 

11.953 

17.79 

44.45 

3.0625 

1976 

10.413 

15.50 

41.28 

2.6406 

1704 

8.978 

13.36 

1 

38.10 

2.2500 

1452 

7.650 

11.38 

34.93 

1.8906 

1220 

6.428 

9.57 

1. 

31.75 

1.5625 

1008 

5.313 

7.91 

1 

28.58 

1.2656 

817 

4.303 

6.40 

25.40 

1.0000 

645 

3.400 

5.06 

> 

23.81 

0.8789 

567 

2.988 

4.45 

22.23 

0.7656 

494 

2.603 

3.87 

H 

20.64 

0.6602 

426 

2.245 

3.34 

i 

19.05 

0.5625 

363 

1.913 

2.85 

H 

17.46 

0.4727 

305 

1.607 

2.39 

f 

15.88 

0.3906 

252 

1.328 

1.98 

A 

14.29 

0.3164 

204 

1.076 

1.60 

i 

12.70 

0.2500 

161 

0.850 

1.26 

1^ 

11.11 

0.1914 

123 

0.651 

0.97 

f 

9.53 

0.1406 

91 

0.478 

0.71 

A 

7.94 

0.0977 

63 

0.332 

0.49 

i 

6.35 

0  0625 

40 

0.213                      0.32 

id  twisted  bars  will  conform  to  Manufacturers'  Standard  Specifications,  unless  otherwise 

specified 


4-inch  Triangle  Mesh  Patents  Pending 

VVe  desire  especially  to  direct  attention  to  some  of  the  salient  features  of 
this  style  of  reinforcement,  the  demand  for  which  is  daily  inrceasing  and 
which  is  being  regarded  with  greater  favor  than  ever  by  architects  and  engi- 
neers. It  is  manufactured  of  hard,  cold  drawn  steel  wire  with  a  tensile 
strength  of  85,000  pounds  per  square  inch  (59.76  kilos  per  square  millimeter) 
and  an  average  elastic  limit  of  50.000  pounds  per  square  inch  (35.15  kilos 
per  square  millimeter)  possessing  from  25  to  60  per  cent,  greater  tensile 
strength  than  any  hot  rolled  products  of  a  similar  area,  such  as  bars,  expanded 
metal,  tiic,  there  being  no  welds  in  any  part  of  the  fabric;  the  maximum 
strength  of  the  material  is  conserved  by  the  process  of  drawing  and  the  possi- 
bility of  flaws  is  entirely  eliminated.  Furthermore,  it  is  of  a  truss  form  of 
construction,  which,  in  providing  one  of  the  best  possible  mechanical  and 
adhesive  bonds  in  the  concrete,  reinforces  in  every  direction.  Unlike  any 
other  form  of  mesh,  the  cross  wires  assist  the  tension  carrying  longitudinal 
nii'mbcrs,  increasing  the  effective,  sectional  area,  enabling  a  lighter  material 
to  be  [isifj  for  the  same  resistance,  as  well  as  effecting  a  more  equal  distribu- 
tion of  the  stresses.  Being  of  hinge  joint  construction.  thcTabric  is  flexible 
and  n>il>'  be  folded  on  any  longitudinal  member  without  bending  the  cross 
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Triangle  Mesh  Concrete  Reinforceuent. — Canlinued 

wires,  consequently  can  be  made  to  assume  various  conformations  without 
producing  any  initial  strain.  Tlie  difficulty  of  maintaining  equal  spacing 
of  bars,  involving  considerable  labor,  is  entirely  avoided,  as  in  "Triangle 
Mesh"  the  cross  wires  accomplish  this  without  labor  and  with  perfect  exacti- 
tude. Supplying  it  in  continuous  rolls  of  150,  200  and  300  feet  (45.720,  60.960 
and  91.440  m)  long,  no  material  whatever  is  wasted  by  longitudinal  laps, 
thus  effecting  considerable  economy,  and  it  can  be  laid  by  unskilled  labor 
which  is  not  true  of  other  styles  of  reinforcement. 

The  manufacture  ot  2-inch  triangle  mesh 
(except  for  use  with  the  cement  gun  or  for 
similar  work),  and  of  various  other  styles 
shown  in  our  former  catalogues  and  in  the 
"Engineers  Handbook  of  Concrete  Reinforce- 
ment" published  by  the  American  Steel  and 
Wire  Company,  has  been  discontinued.  New 
styles  have  been  designed,  more  appropriate 
for  the  various  purposes,  of  graduated  sec- 
tional areas,  and  to  all  of  the  styles  have  been 
given  new  numbers,  which  indicate  the  total 
effective  longitudinal  sectional  area  in  square 
inches  per  foot  width.  In  the  following 
tables  are  shown  the  new  numbers  of  the 
various  styles,  with  details  of  the  sectional 
areas,  approximate  weights  in  pounds  per 
100  square  feet  and  in  kilos  per  square  meter, 
lengths  of  rolls,  widths,  etc. 

Tests,   recently  conducted   in   the  city  of 
4-ineh  Mesh  New  York,  under  the  supervision  ot  disinter- 

ested engineers,  clearly  demonstrate  that  thb 
material  possesses  greater  strength  in  ^ctual  practice  than  we  claim  for  it, 
fultillir^  more  than  we  demand  of  it,  and  as  additional  evidence  of  its  effi- 
ciency, official  approval  has  been  granted  for  its  adoption  in  buildings  in  New 
York  City. 

With  a.  view  to  obtaining  the  approval  of  the  British  authorities,  we  sub- 
mitted, for  test  by  the  British  Fire  IVevention  Committee,  London,  a  floor 
of  reinforced  concrete,  reinforced  with  "Triangle  Mesh"  reinforcement. 
The  tests,  which  consisted  of  a  fire  test  of  four  hours  duration,  followed  by 
load  and  water  tests  of  the  same  floor,  were  entirely  successful  in  every  respect, 
and  we  were  awarded  the  classification  of  "Full  Protection"  (Class  B). 

For  further  information  as  to  the  qualities  and  uses  of  "Triangle  Mesh" 
Reinforcement,  see  "Engineers'  Handbook  of  Concrete  Reinforcement," 
published  by  the  American  Steel  &  Wire  Company,  which  will  be  furnished 
on  request  to  engineers,  architects,  contractors  and  others  interested. 
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Triangle  Mesh  Concrete  Reinforcement. — Continued 

Table  No.  1 

Longitudinals  Spaced  4  Inches  (10L6  m/m).     Cross  Wires  No.  14  Gauge, 
Spaced  4  Inches  (101.6  m/m). 

Number  and  Gauge  of  Wires,  Areas  per  Foot  Width  and 
Weights  per  100  Square  Feet  and  per  Square  Meter 


Style 
Number 


032 
040 
049 
058 

068 
080 
093 
107 

126 
146 
153 
168 

180 
208 
245 
267 

287 
309 
336 
365 

395 


iNumber  and  Gauge 

of  Wires, 

Each 

Longitudinal, 

A.  S.  &  W.  Gauge 


1- 
1- 
1- 
1- 

1- 
1- 
1- 
1- 


-No.  12  gauge 
11 
10 
9 


<t 


4< 


<( 


(i 
H 
<l 


8 
7 
6 

5 


1—  "      4 
1—  "      3 
1 —        }/i  inch 
1 — No.    2  gauge 


2— 
2 — 

2 

3— 


3— 


3- 
3- 

3 


11 

It 
<i 

<  ( 


6 
5 
4 
6 


II 
It 
II 
II 

It 


5^ 
5      " 

4 


11 


0X2 


Sectional 

Area, 

Longitudinals 

Square  Inches 

per 
Foot  Width 


.026 
.034 
.043 
.052 

.062 
.074 
.087 
.101 

.120 
.140 
.147 
.162 

.174 
.202 
.239 
.261 

.281 
.303 
.330 
.359 

.389 


Total 

Effective 

Longitudinal 

Sectional 

Area, 

Square  Inches 

per 
Foot  Width 


.032 
.040 
.049 
.058 

.068 
.080 
.093 
.107 

.126 
.146 
.153 
.168 

.180 
.208 
.245 
.267 

.287 
.309 
.336 
.365 

.395 


Approximate  Weight 


Per 

100 

Square  Feet, 

Pounds 


22 
25 
28 
32 

35 
40 
45 
50 

57 
65 
68 
74 

78 

89 

103 

111 

119 
128 
138 
149 

160 


Per 

Square 

Meter, 

Kilos 


1.074 
1.221 
1.367 
1.562 

1.709 
1.953 
2.197 
2.441 

2.783 
3.174 
3.320 
3.613 

3.808 
4.345 
5.029 
5.420 

5.810 
6.250 
6.738 

7.275 

7.812 


l.EM.TH  OF  Rolls:  150  ft.,  200  ft.  and  300  ft.  (45.72.  60.96  and  91.44 
meters). 

Widths:  16-in.,  20-in.,  24-in.,  28-in.,  32-in.,  36-in.,  40-in.,  44-in.,  48-in., 
52-in.  and  56-in.  (0.406,  0.508,  0.610,  0.711,  0.813,  0.914,  1.016,  1.118,  1.219, 
1.321  and  1.422  meters). 

I  Itimate  Tensile  Strength  70,000  to  85,000  lbs.  per  sq.  in.  (49.22  to  59.76 
kilos  per  sq.  m/m). 

NoTK.- -Material  may  be  furnished  either  plain  or  galvanized.  Unless 
otherwise  s|)ecified,  shipment  will  be  made  of  material  not  galvanized. 

Two-inch  mesh  (2-inch  [50.8  m/m]  spacing  of  cross  wires  formerly  known  as 
"A*  styles!  will  be  made  for  rSE  WITH  THE  CEMENT  GUN  or  similar 
work. 
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Triangle  Mesh  Concrete  Reinforcement. — Continued 
Table  No.  2 
Longitudinals  spaced  4  inches  (101.6  m/m).     Cross  Wires  No,  14  Gauge, 
spaced  8  inches  (203.2  m/m). 

Number  and  Gauge  of  Wires,  Areas  per  Foot  Width  and 
Weights  feh  100  Square  Feet  and  per  Square  Meter 


Table  No.  3 
Longitudinals  spaced  4  inches  (101.6  m/m).     Cross  Wires  No.  123^  Gauge, 
spaced  8  inches  (203.2  m/m). 

Number  and  Gauge  of  Wires,  Areas  per  Foot  Width  and 
Weights  per  100  Square  Feet  and  per  Square  Meter 


Length  of  Rolls:  150-ft.,  200-ft.  and  300-fl.  (45.72,  60.96,  and  91.44 
meters). 

Widths:  16-in..  20-in.,  24-in.,  28-in.,  32-in.,  36-in.,  40-in.,  44-in.,  48-in.,  52- 
in.  and  56-in.  (0.406,  0.508,  0.610,  0.711,  0.813,  0.914,  1.016,  1.118,- 1.219, 
1.321  and  1.422  meters). 

Ultimate  Tensile  Strength  70,000  to  85,000  lbs.  per  sq.  in.  (49.22  to  59.76 
kilos  per  sq.  m/m). 

Note, — Material  may  be  furnished  either  plain  or  galvanized.  Unless 
otherwise  specified,  shipments  will  be  made  of  material  not  galvaniied. 
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CONCRETE  PAVEMENTS  AND  ROADWAYS 
REINFORCED  WITH  TRIANGLE  MESH 

Plain  concrete  pavements  and  roadways  have  been  built  quite  generally  in 
the  United  States  and  Canada  since  1903.  Various  defects  have  been  dis- 
covered which  have  militated  against  their  advisability.  A  great  many  of  the 
difficulties  encountered  in  plain  concrete  pavements  were  eliminated  when 
Triangle  Mesh  Concrete  Reinforcement  was  put  on  the  market.  By  the 
use  of  the  proper  style  of  wire  mesh  reinforcement  a  permanent  and  highly 
satisfactory  pavement  is  now  obtainable  at  a  small  additional  cost,  varying 
from  five  to  twenty  cents  per  square  yard. 

The  chief  reason  for  the  use  of  wire  mesh  reinforcement  in  the  construction 
of  concrete  pavements  and  roadways,  is  the  possible  unsatisfactory  foundation 
of  sub-soil,  and  contraction  and  expansion  stresses.  The  formation  of  cracks, 
due  to  the  soft  and  yielding  sub-soil,  can  be  prevented  only  by  the  use  of  the 
proper  amount  of  steel  reinforcement.  In  this  case  the  reinforcement  is 
used  to  add  structural  strength  to  the  concrete  slabs.  It  is  advisable  to  im- 
prove the  conditions  of  the  foundation  by  drainage,  by  the  removal  of  at 
least  a  portion  of  the  sub-soil,  replacing  it  by  crushed  material,  and  by  rolling. 
Owing  to  peculiar  local  conditions  these  methods  may  be  impracticable. 

If  steel  reinforcement  is  placed  in  the  pavement  for  the  purpose  of  adding 
to  its  structural  strength,  that  is,  to  increase  the  efficiency  of  a  weak  sub-soil, 
it  is  placed  as  near  to  the  bottom  of  the  concrete  slab  as  possible,  and  yet 
high  enough  to  secure  the  necessary  protection  for  the  steel.  The  amount  of 
reinforcement  required  for  this  purpose  depends  entirely  upon  the  conditions. 
In  some  cases  a  light  reinforcement  which  is  obtained  through  the  use  of 
Triangle  Mesh  Reinforcement,  Style  No.  049,  would  be  sufficient;  in  other 
cases  a  much  heavier  style  may  be  necessary.  The  amount  of  reinforcement 
for  this  purpose  should  be  determined  in  each  case  by  the  engineer  in  charge 
of  the  design. 

The  amount  of  reinforcement  required  to  prevent  the  splitting  off  of  the 
wearing-coat  on  a  two-course  pavement,  and  to  eliminate  the  cracks  due  to 
expansion  and  contraction  stresses  can  be  easily  determined  without  a  definite 
study  of  the  specific  conditions.  By  referring  to  the  examples  of  reinforced 
concrete  pavements  as  shown  on  pages  38  to  63  of  our  catalogue,  "Triangle 
Mesh  Wire  Reinforced  Concrete  Pavements  and  Roadways,"  it  will  be  seen 
that  the  reinforcement  used  for  this  purpose  varied  from  Triangle  Mesh, 
Style  No.  032,  having  a  cross  sectional  area  of  .032  square  inch  per  foot  width 
up  to  and  including  Style  No.  093,  having  a  cross  sectional  area  of  .093  square 
inch  per  foot  width. 
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Concrete  Pavements  and  Roadways  Reinforced  with 
Triangle  Mesh. — Continued 

Although  apparently  the  light  mesh  has  given  good  satisfaction,  it  is  our 
opinion  that  for  the  slight  additional  expense  involved  it  is  decidedly  advisable 
to  use  a  heavier  material.  For  narrow  streets  and  roadways,  up  to  twenty 
feet  (6.096  meters)  and  where  the  transverse  expansion  joints  are  spaced  not 
to  exceed  thirty  feet  (9.144  meters),  we  advise  the  use  of  Style  No.  049,  which 
gives  approximately  the  same  sectional  area  of  steel  in  both  directions.  For 
wider  streets,  or  where  the  transverse  joints  are  spaced  not  to  exceed  fifty  feet 
(15.24  meters),  we  would  suggest  the  use  of  Style  No.  058.  The  usual  practice 
has  been  to  place  the  longitudinal  wires  crosswise  the  street  with  the  reinforce- 
ment placed  between  the  base  and  wearing  courses  of  two-course  pavements, 
and  two  inches  (50.8  m/m)  below  the  surface  of  one-course  pavements. 

Comparative  Value  of  Different  Pavements 

From  Circular  No.  141 — ^Forest  Service — ^U.  S.  Department  of  Agriculture 


PAVEMENT 
QUALITIES 


Cheapness — First  cost .  .  . 

Durability 

E^se  of  Maintenance. . .  . 

Ease  of  Cleaning 

Low  Tractive  Resistance. 

Non-slipperiness 

Favorableness  to  Travel . 

Acceptability 

Sanitary  Quality 


Total 

Average    Cost 

Yard  (1905). 
Average    Cost 

Meter  (1905) 


per 


per 


Square 
Square 


V 

c 

■<->^-v 

•4.>/>-s 

a 

Cer 

Ide 

erne 

4-> 

phal 
leet 

phal 
lock 

u 

cd 

*-  7i  c 

o  o  rt 

O 

C/3 

^^ 

wpQ 

n 

14 

4 

4 

6.5 

6.5 

7 

14 

20 

20 

17.5 

10 

14 

12.5 

6 

10 

9.5 

10 

7.5 

8 

8.5 

4.5 

14 

10 

11 

14 

14 

12.5 

6 

14 

8.5 

9.5 

14 

13.5 

12.5 

8 

7 

5.5 

7 

3.5 

4.5 

5.5 

6.5 

4 

2.5 

3.5 

4 

3.5 

3 

3 

4 

2 

2.5 

3.5 

3.5 

2.5 

2.5 

13 

9 

8.5 

13 

12 

10.5 

4.5 

100 

71 

73.5 

76 

79.5 

74.5 

55 

$3.26 

$3.50 

$2.36 

$2.29 

$2.06 

$0.99 

$3.90 

$4.19 

$2.82 

$2.74 

$2.46 

$1.18 

IP 


u 


4.5 
14 

9.5 
14 
14 

4 

3.5 

4 
12.5 


V 

o 

a 
o 

U 


80 
$3.10 
$3.71 


13 

17 

9 

14 

14 

6 

4 

4 

13 


94 
$1.25 
$1.50 


Note. — The  values  for  concrete  pavements  given  in  the  last  column  are  here  added  for 
comparison  and  were  nolt  included  in  the  Government  report. 

For  reinforcing  concrete  pavements  and  roadways,  a  woven  wire  reinforce- 
ment is  the  best  that  can  be  used,  due  to  its  economy  in  laying  and  superiority 
over  other  methods  of  reinforcement. 

Reinforced  concrete  pavement  and  roadways  have  all  the  desirable  features. 
They  are  low  in  original  and  maintenance  cost.  They  have  great  durability 
and  give  low  tractive  resistance  with  good  foothold.  They  offer  many  traffic 
advantages,  are  sanitary,  easy  to  clean,  and  free  from  dust. 

Our  catalogue  entitled  "Triangle  Mesh  Wire  Reinforced  Concrete  Pavements 
and  Roadways,"  which  gives  full  information  regarding  concrete  pa\ements, 
will  be  forwarded  on  request. 
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INDEX 


A  Page 

Aerial  Tramways 105-108 

Alloy  Steel 135 

Alloy  Steel  Sheets 182,187 

Ammonia  Cylinders 28^-286 

Ammonia  Redrawn  Pipe 235 

Angle  Splice  Bars 329-332 

Angles 153-159.596-614 

Bulb 607-614 

Car  Building  Bulb 614 

Equal  Legs,  Bar  MUl  Sizes 153,154 

Equal  Legs,  Structural  Sizes 596-598 

'    Round  Back 606 

Ship  Building  Bulb 607-613 

Square  Root,  Bar  Mill  Sizes 158,159 

Square  Root,  Structural  Sizes c 605 

Unequal  Legs,  Bar  Mill  Sizes 155-157 

Unequal  Legs,  Structural  Sizes 599-604 

"ApoUo"  Galvanized  Sheets 179-184 

"Apollo-Keystone"  Copper  Steel  SheeU 182.186 

"Apollo"  Special  Electrical  Sheets 187 

Armature  Sheets 187 

Arms.  Cross,  for  Shiffler  Poles 497,500,501 

Arms,  Cross  or  Feeder,  for  Tubular  Poles 485,486 

"Arrow"  Cotton  Ties 174 

Axles,  Forged  Steel 401-410 

Axles,  Forged  Steel,  Specifications  for 407-410 

B 

"Baker  Perfect"  Barbed  Wire 35.38.39 

Bale  Ties.  Wire 49 

Bamboo  Steel 137 

Band  Edge  Flats 139 

Band  Saw  Steel 47 

Bands,  Steel 174,175 

"Banner"  Poultry  Fencing 73 

Barbed  Nails 56.58 

Barbed  Wire 35-39 

"Baker  Perfect" 35.38.39 

"Glidden" 35.37.39 

"Iowa" 35.37.39 

"Iowa"  Tackle  Stretcher 38 

Reels 35 

"Waukegan" 35.36,39 

Barblcss  Fencing 40 

BarRcs,  Steel 547 

Bars 

Angle  (Splice)  Bars 329-332 

"Carnegie  X" 138-145 

Cold  Drawn  Screw  Stock 45 

Cold  Twisted  Square 711 

Concrete  Reinforcement 711 

liyi? 633-635 

Kish  (Splice)  Bars 328-330 

Flat.  Sizes  Rolled 139.140 

Flat.  Table  of  Weights 143.144 

Grooved  Rounds 169 

Half  Rounds 139 

HexaRon,  vSizes  Rolled 139 

IlexaRon,  Table  of  Weights 145 

Hollow  Half  Rounds 169 

Merchant 138-145 
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Bars  Page 

Octagon,  Sizes  Rolled 139 

Oxtagon.  Table  of  Weights 145 

Round,  Sizes  Rolled 138 

Round,  Table  of  Weights 142,143 

Sheet 305 

Special  Shaped 170,171 

Splice 328-336.350,356-358 

Spring  Steel 172 

Square,  Sizes  Rolled 138 

Square,  Table  of  Weights 141 

Tee 160-166,615-621 

Tin  Plate 305 

Toe  Calk 172 

Twisted  Squsure,  Cold. .... ..................        .711 

Upset 640,641 

Weights  of 141-145 

Z 167.168,622-624 

Base  Castings  for  Poles 488 

Basic  Pig  Iron 306 

Beam  Columns 684 

Beam  Girders,  Riveted 662 

Beams 573-585,646-661 

Bulb 585 

Connections  for 660,661 

Elements  of 646-648 

H-Beams 584,648,684 

I-Beams 573-583,646-661 

Safe  Loads  for 649-659 

Bed  Springs 128.130 

Bedstead  Tubing,  Welded 235 

Billets 305 

Birmingham  Sheet  arid  Hoop  Iron  Gauge  (B.  G.) 177 

Birmingham  Wire  Gauge  (B.  W.  G.) 30.31,176,177 

Black  Plate 190,191 

Black  Sheets.  "Eagle"  Brand 186 

Black  Trunk  Sheets 190 

Blooms 305 

Blued  Elbow  Stock 190 

Blued  Sheets 190.191 

Blued  Stove  Pipe  Stock 191 

Boat  Nails 57 

Boat  Spikes 59 

Boiler  Rivet  Steel.  Specifications  for 425-428 

Boiler  Stays,  Tubular 252.253 

Boiler  Steel,  Specifications  for 420-424 

Boiler  Tubes: 

American  Standard.  Lapwelded 249 

European  Standard,  Lapwelded 250,251 

Locomotive 429-436 

Specifications  for  Lapwelded  and  Seamless 237-248 

Specifications  for  Locomotive  Tubes 429-433 

Bolts,  Track 337-340.350,361 

Bolts,  Track,  Specifications  for 339,340 

Bonds,  Copper  Rail 370-376 

Brackets,  Pole 489.490 

Brackets,  Telephone,  for  Shiffler  Poles 498.500 

Brake  Beam  Channels 152 

Brick  Siding  (Sheet  Metal) 188 

Bridge  and  Building  Work,  Information  Needed 505,506,543 

Bridge  Cables  (Suspension  Bridge) 116 

Bridge  Pins 644 

Bridges 505-542 

Bridges,  Specifications  of  Structural  Steel  for 536-542 

Bridges,  Steel  Railway,  Specifications  for 511-535 
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Bronco  Shoes,  "Juniata" 298 

Buffer  Springs 131.134 

BuUdings 543-560 

Buildings,  Specifications  for  Structural  Work  of :   548^554 

Buildings,  Specifications  of  Structural  Steel  for 555-560 

Bulb  Angles 607-614 

Bulb  Beams 585 

Bull  Head  Rails 315 

C 

Cable  Hoist  Conveyors. . ; 105.108 

Cables,  Electrical 78 

Cables  for  Aerial  Tramways 106-108 

Cables  for  Suspension  Bridges 82.116 

Calking  Tools 232 

Calks.  Shoe,  "Juniata" 301-304 

Cambridge  Blue  Plates 191 

Cambridge  Rigid  Reversible  Metal  Lath 189 

Canada  Plates,  Black  and  Galvanized 191 

Caps  for  Converse  and  Matheson  Joint  Tubes 226,229 

Car  Angles. 614 

Car  Channels 595 

Car  NaUs 58 

"Carnegie  X"  Bars 138-145 

Car  Truck  Tees 166 

Car  Wheels,  Specifications  for 388-400 

Car  Wheels,  Solid  Wrought  Steel 377-400 

Casing,  Lapwelded 206-210 

California  Diamond  B  X 208 

Inserted  Joint 209,210 

Inserted  Joint,  Export  Standard 210 

Oil  Well  Boston 207 

Standard  Boston 206 

Castings: 

Base,  for  Poles 488 

Ring  or  Joint,  for  Poles 487 

Center  Bearing  Rails 355 

Channels 146-152.586-595 

Bar  Mill  Sizes 146-149 

Brake  Beam 152 

Car 595 

Miscellaneous 152 

Round  Back 152 

Ship  Building 590-594 

Solid  Rubber  Tire 150.151 

Structural  Sizes 586-589 

Check  Analysis,  Manufacturers'  Standard  Practice  for 570-572 

Checkered  Plate 632 

Circular  Steel  Plates 625-628 

Clamp  for  applying  Soldered  Rail  Bonds 376 

Clamps  for  Converse  and  Matheson  Joint  Tubes 231 

Clamps,  Ground  Wire,  for  Shiffler  Poles 497,500 

Clevises 636,637 

Clinch  Nails 58 

Clock  Springs 130 

Clothes  Lines,  Hollow  Cable 122 

Clout  Nails 55 

Coal 307,308 

Coatings  for  Pipe 198,199 

Coiling  and  Packing  of  Wire 29.33.35,79 

Coke 308 

Drawn  Special  Shape  Stock 45 
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Cold  RoUed  Flat  Wire 4i.47 

Collars,  Kimberley 233.234 

Columns  and  Struts 679-692 

Columns.  Beam 684 

Columns,  H  Sections •....-...  684 

Columns,  Plate  and  Angle 685-692 

Columns,  Safe  Loads  for 682-692 

Compression  Formulas  for  Columns 682,683 

Compression  Springs 123,125,131 

Concave  Round  Edge  Spring  Steel,  Sizes  Rolled 172 

Concrete  Pavements  and  Roadways 716,717 

Concrete  Reinforcement  Bars 711 

Concrete  Reinforcement,  Triangle  Mesh 712-717 

Conditions  of  Sale 1-12 

Conditions  of  Sale,  c.  i.  f.  and  c.  &  f 1-5 

Conditions  of  Sale,  f .  a,  s 5-9 

Conditions  of  Sale,  f.  o.  b.  Mill 9-12 

Conductor  Rail  Tees. 166 

Connections,  Beam 660,661 

Connectors,  Special,  for  Converse  Joint  Tubes 230 

Contents  of  Storage  Warehouses,  Weights  of 694,695 

Converse  Joint  Tubes 219-222.226-232 

Conversion  Tables,  Metric  (See  Tables) 14-28 

Conveyors,  Cable  Hoist 105,108 

Copper  RaU  Bonds 370-376 

Copper  Steel  Sheets,  "Apollo-Keystone" 182,185,186 

Corrugated  Galvanized  Sheets,  "Apollo" 180-183 

Corrugated  Painted  Sheets 180 

Corrugated  Plate  Flooring 631 

Corset  Steel. . .  47 

Cotton  Ties,*  Standard '•Arrow"'.'.'.'.  \'//.'. ...... .................... ..... ...........   17^ 

Crane  Rail  Tees 166 

Cross  Arms  for  Shiffler  Poles 497,500-501 

Cross  Arms  for  Tubular  Poles 485,486 

Crosses  for  Converse  and  Matheson  Joint  Tubes 226,227 

Crossings.  Railway  and  Tramway 359-363 

Crossovers 359,361 

Cross  Ties.  Steel 345-350 

Crotches  for  Converse  and  Matheson  Joint  Tubes 229 

Crown  Rail  Bonds 370-374 

Curved  Corrugated  Sheets 184 

Curved  Rails 361 

Cylinders,  Lap-welded 283-286 

Cylinders,  Seamless  Steel 273-282 

D 

Derricks 554 

Dowel  Pins 58 

Dress  Stay  Wire 47 

Drilling  Machines  for  Converse  and  Matheson  Tubes 232 

DriUing  Rigs  for  Oil  WeUs 554 

DriUing  Tools  for  Pipe 231,232 

Drm  Kpe 216,218 

Drive  Pipe 214,215 

Dry  Kiln  Pipe 236 

Dnquesne  Rail  Joint 335.336 

E 

"Eagle"  Brand  Steel  Sheets 186 

Elbows  for  Converse  and  Matheson  Joint  Tubes 226,228 

Elbow  Stock 190 

Electrical  Sheets 187 
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Electrical  Wires  and  Cables 78 

Electric  Line  Poles 439-502 

Electric  Steel 135 

Elements  of  Beams 646-648 

Elevator  Tees 166 

Enameling,  Black  Plate  for 190 

Extension  Springs 123.124,131 

Eye  Bars 633-635 

F 

Fasteners,  Hoop 61 

Fasteners,  Sheet  Roofing 61 

Feeder  Arms,  for  Poles 486 

Felt  Roofing  Nails 56 

Fence  Gates,  "American"  Steel 77 

Fence  Posts,  "American"  Steel 75,76 

Fence  Staples 40,41 

Fence  Tools 38,76 

Fence  Wire,  High  Tensile  Oval  Galvanized 34 

Fence  Wires 33-40 

Fencing,  Barbed  Wire  (See  Barbed  Wire) 35-39 

Fencing,  Barbless 40 

Fencing,  Woven  Wire 

"American" 67-70 

"Anthony" 72 

"Banner"  Poultry 73 

"Ellwood" 71 

Park  and  Paddock,  "American" 69,70 

Tools,  Stretchers  and  Splicers 76 

Ferro  Manganese 305 

Fire  Box  Steel,  Specifications  for 420-424 

Fire  Door  Stock,  American  Open  Hearth 196 

Fish  Bars  (See  Splice  Bars) 328.330 

Fish  Plates  (See  Splice  Bars) 328-336,350.356-358 

Fittings  for  Converse  and  Matheson  Joint  Tubes 226-230 

Fittings  for  Tubular  Poles 485-490 

Flame  Weld  Rail  Bonds 375 

Flanges  for  Converse  and  Matheson  Joint  Tubes 229 

Flat  RoUed  Steel 172,173,176.564 

Band  Edge  Flats 139 

Round  Edge  Flats 140 

Square  Edge  Flats 139 

Weights  of 143,144,173,176.564,625-629 

Flats.  Cold  Rolled 46,47 

Flat  Wires 46.47 

Floor  Loads 693-695 

Floor  Plates 

Checkered  Plates 632 

Corrugated  Plates 631 

Trough  Plates 630 

Followers  for  Sheet  Piling 70" 

ForRe  Blooms 305 

Forgings 401-419 

Forgings,  Specifications  for 411-419 

Foundry  Pig  Iron 307 

Friestedt  Steel  Sheet  Piling 696.697,701-703.708-710 

F"rogs  and  Switches 359-363 

Furniture  Springs 128-130 

G 

Galvanizing 29.81.109.198 

Gas  Pipe  (See  Tubes) 202-204 

Gates.  "American"  Steel 77 
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Gauges  Pa«e 

"A.  S.  &  W.  G."  for  Wire 30,31 

*'B.  G."  for  Sheets  and  Hoops 177 

"B.  W.  G."  for  Sheets  and  Plates 176,177 

"B.  W.  G."  for  Wire 30,31 

"B.  &  S."  for  Wire 30.31 

"S.  W.  G"  for  Wire 30,31 

Paris  a.  de  P.) 30,31 

"U.  S.  G."  for  Sheet  and  Plate  Iron  and  Steel 177,178 

Westphalia 30,31 

General  Conditions  of  Sale 1-12 

Girder  and  Grooved  RaUs.  Specifications 364-369 

Girder  Rails 351 

Girders,  Plate  and  Beam 662-678 

"Glidden"  Barbed  Wire 3S,3r,39 

Grooved  Rails 351-353 

Grooved  Rounds 169 

Ground  Wire  Clamps 497,500 

Guarantee  Tramway  Construction,  "Lorain" 359-363 

Guard  Rails 351,354,355 

H 

Half  Rounds,  Hollow 169 

Half  Rounds,  Sizes  Rolled 139 

Hammered  Polished  Sheets 185 

Hand  Rail  Tees 166 

Hawsers.  Wire  Rope 82,113-115 

Heel  Calks,  "Juniata" 303.304 

Helical  Springs 127,131 

Hexagons  Sizes  Rolled 139 

Hexagons.  Table  of  Weights 145 

High  Pressure  Cylinders 273-282 

High  SiUcon  Alloy  Sheets 187 

High  Tee  Rails 351,355 

High  Tee  Rails.  Specifications  for 364-369 

Hinge  Nails 57 

Hinge  Springs 127,131 

Hoist  Conveyors 105,108 

Hollow  Half  Rounds. 169 

Hoop  Fasteners 61 

Hoops.  American  Wire 48 

Hoops  and  Bands.  Sizes  Rolled 174 

Hoops  and  Bands.  Table  of  Weights 175 

Hoops.  Electric  Welded  Wire 48 

Horse  Shoe  Calks.  "Juniata" 301-304 

Horse  Shoes,  "Juniata" 287-304 

Hot  Drawn  Seamless  Tubing.  "Shelby" 271,272 

H  Sections 584,648,684 

Hydrants  and  Valves  for  Converse  and  Matheson  Joint  Pipe 232 

I 

I  Beams 573-583,646-661 

I  Beams,  Connections  for 660,661 

I  Beams,  Elements  of 646-648 

I  Beams.  Safe  Loads  for. . . , 649-659 

Industrial  Car  Wheels 387 

"Iowa"  Barbed  Wire 35.37.39 

"Iowa"  Tackle  Stretcher 38 

J 

Jack  Shoes.  "Juniata" 300 

Joint,  "Duquesne" 335,336 
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"Juniata"  Calks 301-3(7^ 

"Juniata"  Horse  and  Mule  Shoes 287-304 

K 

Kalamein  Iron  (See  Long  Teme  Sheets) , 196 

Kegs 41.50.51 

"Keystone"  Copper  Steel  Sheets 182,185,186 

"Keystone"  Hammered  Polished  Sheets 185 

Kimberley  Collars 233,234 

L 

Lamp  Posts,  Tubular 491 

Lath,  Cambridge  Rigid  Reversible  Metal, 189 

Lath  Nails 55,56 

Lay  Outs,  Tramway 362,363 

Line  Pipe 217 

Live  Loads  on  Floors  and  Roofs , 693-695 

Loads,  Breaking  and  Safe,  for  Wire  Rope 85 

Loads,  Floor  and  Roof 693-695 

Loads,  Safe,  for  Beams 649-659 

Loads,  Safe,  for  Columns 682-692 

Locomotive  Forgings 401-419 

Locomotive  Tubes 429-436 

Lap  Welded  Superheater 436 

Seamless  Boiler 434 

Seamless  Superheater 434-436 

Specifications  for 429-433 

Long  Teme  Sheets 196 

Loop  Rods 642.643 

"Lorain" 

Rails 351-355 

Rails,  Accessories  for 356-363 

Rails,  Specifications  for 364-369 

Special  Work 359-363 

Steel  Tie 348 

Tramway  Construction 359-363 

M 

Machine  Forgings 401-419 

Manganese  Construction,  "Lorain"  Solid ,  359-363 

Manganese,  Ferro 305 

Market  Wire 42 

Marlin  Clad  Wire  Rope 82.90.91 

Mates  (Open  Points) 359.360 

Matheson  Joint  Tubes 223-232 

Mattress  Wire 42 

M.  C.  B.  Standard  Axles 405 

Merchant  Bars  (See  Bars) 138-145 

Metal  Lath,  Cambridge  Rigid  Reversible 189 

Metal  Siding,  Sheet 188 

Metric  Conversion  Tables  (See  Tables) 14-28 

MF  Temes 196 

Mine  Car  Wheels 387 

Mine  Locomotive  Wheels 387 

Mine  Timbers,  Steel 584,648.684 

Miscellaneous  Springs 131 

Miscellaneous  Wires 43.44,46 

Morton  Polished  Plate 191 

Motor  Truck  Axles .' - 406 

Mule  Shoes.  "Juniata" 300 

Music  Wires 43 
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Nails  and  Spikes 

Barbed 56,58 

Boat 57,59 

Car 58 

Cliach 58 

Clout 55 

Common  Wire 50-53 

Dowel  Pins 58 

Felt  Roofing 56 

Heads,  Styles  of 52.57.58 

Hinge 57 

Hoop  Fasteners -61 

Kegs 50,51 

Lath 55,56 

Lengths 53 

Number  of  Nails  per  Pound 54 

Packing 50,51 

Pole  Dating 62 

Pole  Steps 62 

Roofing 56.58,60 

Slate 55 

Square 57 

Sterilized 56 

Tacks 63-66 

Tenter  Hooks 61 

Tie  Marking 62 

Tram 57 

Nail  Wire 45 

"National"  Coating  for  Pipe 198,199 

Netting,  Hexagon  Poultry 74 

Non-Spinning  Hoisting  Rope 82,102,103 

Nutlocks 350 

Nuts 

For  Structural  Pins 644 

Sleeve 638.639 

O 

Odd  Shaped  Wires 29,43-45 

Oil  Well  DriUing  Rigs 554 

Oil  Well  Rope 82.119 

Oil  Well  Tubing 212 

Oval  Wires 34 


Packages  for  Nails 50,51 

Packing  of  Wires 29,33,35,79 

Packing  Sheets  for  Export 179,180.183 

Packing  Tin  Mill  Products 193 

Painted  Sheets 180 

Paris  Gauge  (J.  de  P.) 30,31 

Pavements  and  Roadways,  Concrete 716,717 

Pig  Iron 306,307 

Piling,  Steel  Sheet 696-710 

Corner  and  Junction  Pieces 708-710 

Followers 707 

Friestedt 696,697,701-703.708-710 

Symmetrical  Interlock  Channel  Bar 696,697,704-710 

United  States 696-700,707-710 

Pins  with  Nuts 644 

Pipe  (See  also  Casing,  Tubes,  Tubing) 

Ammonia 235 

Converse  Joint 219-222,226-232 
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Pipe  (See  also  Casaog.  Tubes.  Tubing) 

DriU  Pipe.  Rotary 2 

Drill  Pipe.  Seamless  l^teiior  Upset 2 

Drive  Pipe 214.3 

Drive  Pipe.  California  Diamond  BX 2 

Dry  Kiln  Pipe 2 

Gas  Pipe  (See  Tubes) 200-2 

Gas.  English  Thread 2 

Kiln 2 

Kimberley  Collar 233.2 

Large  O.  D 2 

Line  Pipe 2 

Matheson  Joint 223-2 

Protective  Coatings IW.l 

Rotary  Drfll  Pipe 2 

Rotary  Pipe.  Special  Upset 2 

Signal 437.4 

Steam  Pipe.  English  Standard 2 

Steam.  Gas  and  Water  Pipe: 

American  Standard 2 

Extra  Strong 2 

Double  Extra  Strong 2 

Tuyere  Pipe 2 

Plain  Sheets,  "  VpoUo"  Galvanized 179.181.1 

Plate  and  An^^e  Columns 685-< 

Plate  Gu-ders 662-t 

Plates 

Black  for  Tinning,  Enameling  and  Stamping 1 

BoUer,  Specifications  for 420-4 

Cambridge  Blue 1 

Canada,  Black  and  Galvanized 1 

Ceiling 188.1 

Checkered I 

Circular  Steel 625-< 

Corrugated  Flooring t 

Extreme  Sizes  Rolled 625-< 

Fire  Box,  Specifications  for 420-4 

Fish  (See  Splice  Bars) 328-336.350.356-3 

Morton  Polished 1 

Roofing 195.1 

Sheared 625-^ 

Terne 195,1 

Tie 344.345,3 

Tin 190-1 

Tin  MUl  Blue : 1 

Trough  Flooring t 

Universal  Mill t 

Wearing.  Manganese  Steel 2 

Weight  of 173.176.564.625-^ 

Plugs,  for  Converse  and  Matheson  Joint  Tubes  ; 

Points 

Automatic  (Spring  Tongue  Switch) 

Movable  f Tongue  Switches)      359 

Open  ( Mates) 359 

Split 35' 

Pole  Brackets 489.490,49 

Pole  Face  Stock 

Pole  Steps 

Pole  Tops 

Pole-!.  Shiffler 4' 

Poles.  Steel  Tubular 4 

Specifications  for.  British  Standard 

Specifications  for.  National  Tube  Co 

Trolley,  Seamless  Steel 

"^  ••-'•'vf  Sheets,  WellsvUle 
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Pony  Shoes.  "Juniata" 299 

Portable  Cross-overs 361 

Portable  Track  and  Switches 359-363 

Posts.  Fence 75,76 

Posts,  Lamp 491 

Poultry  Fence,  "Banner" 73 

Poultry  Netting 74 

Protective  Coatings  for  Pipe 198.199 

R 

RaU  Bonds 370-376 

Rail  Braces 362 

Rail  Joints,  "Duquesne" 335,  336 

Rails  and  Accessories 311-369 

Bolts  and  Nuts 337-340,350 

Bolts  and  Nuts,  Specifications  for 339,340 

Bull  Head  Rails 315 

Center  Bearing  Rails 355 

Curved  Rails 0 361 

DriUing  of 312,350,363 

"Duquesne"  Joints •. 335,336 

Girder  Rails 351 

Grooved  Rails 351-353 

Guard  Rails 351,354,355 

High  Tee  Rails 351,355 

"Lorain"  RaUs 350-369 

"Lorain,"  Specifications  for 364-369 

Manganese  Rails 361. 

Nut  Locks  or  Washers 350 

Screw  Spikes 342 

Sleepers  (Ties) 345-350 

Slot  or  Z  Rails 351,355 

Special  Work 359-363 

Specifications  for  Acid  Bessemer  Rails 316-321 

Specifications  for  Basic  Open  Hearth  Rails 322-327 

Specifications  for  "Lorain"  Rails .' 364-369 

Spikes 341-344,350 

Spikes,  Specifications  for \  , 343,344 

Splice  Bars 328-336,350,356-358 

Splice  Bars,  Specifications  for 333-335,368,369 

Standard  Tee  Rails 311-327 

Switches  and  Frogs 359-363 

Tee  Rails 311-327 

Tie  Plates 350 

Tie  Plates,  Specifications  for 344,345 

Tie  Rods 350 

Ties  (Sleepers) 345-350 

Railway  and  Tramway  Section 309-502 

Railway  Bridges,  Standard  Specifications  for 511-535 

Railway  Switches,  Frogs  and  Crossings 359-363 : 

Reducers  for  Converse  and  Matheson  Joint  Tubes 229 

Reels  for  Barbed  Wire ,;3S 

Reinforcement  Bars,  Concrete ■.^7ll 

Reinforcement  for  Concrete,  Triangle  Wire  Mesh 712-717 

Ribbon  Wire  Fencing ..; . .   40 

Ridge  Roll ^.  . .   184 

Ring  or  Joint  Castings,  for  Poles ;v. . . .  487 

Riveted  Beam  Girders ^  . . ; . .  662 

Riveted  Plate  Girders ., . ,  662-678 

Rivet  Steel  for  Boilers,  Specifications  for .i; . . .  425-428 

Rivets /. .645 

Rods,  Loop 642,643 

Rods,  Wire 29 
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^  .  45 

,  J , .  p«l  HK  W» .  305 

RwtK  Vil^WirtW 56,58.60 

«^VSr*^n-"^n.eric^T«« '""H^ 

^^^^^  %^^-  •  ■  '—::::::::::::::::::::::::■. ::::::::::::::::::;  'si-m 

{Sx/n^r*^ _■  ■■ 105-108 

'^'^Vrfci!  Tf«^«  ;^  C«d 82 

Ac-nntapc  *rjna  "J^ 82 

pailrt-ir  l^nj^ir  85 


BrenWnc^»n«»*          !  ■.■.'.*. ".                                                                        .' .'  '82.106^*108,116 
OiMe^-,i^  . 122 

^^i^  iSZ  82.119 

r»rflHmr  LiBW  82 

F*rrint> ■ .  '82.120,121 

Sl^-^i^^simnd  ■ ". 82.84.100 

JjTnSVr  :  .  . .   82,109-118 

ivivimfwa 82.110.111 

^'^^ 82-84,86-88 

^?!^i^  ^'^ifiring  Lines 82.113.114 

222Ir        82-84,89.92-103 

^™^  ■   ' 89.103.104.110.112 

ril*c  BiP^Lhtf  Stresses  and  Working 85 

^?X5?§Sching 82 

;ii*?SSl 82,90.91 

^"  —  Am ox 

SS^-  fiil  C«d 82 

SJel^rfiiiriiV 82,102.103 

CimMe  lBi«nictions 85 

^Sh»!hi  Cables 82 

SEriSt 82.83.110.111 

JSwihV 82.83.112 

S**0»«> 82 

^^«!rf* 102 

jtendlaC 82.83,86,87 

^Od 82.101 

Jtoaad 82.106-108.117-119 

^mfMMkm  Bridge  Cables 82.116 

Mkr 82,84,104 

v^wiBC  Hawsers 82,115 

ftticiStrand 82,106-108 

ttwanission 82,83,86-88 

fypei  of 83,84 

AiMy  npe 215.218 

SI  Bars 138.142,143 

"^^  Tire  Channels , 150.151 


le  Loads  for  Beams 649-659 

£  Loads  for  Columns 682-692 

u  Loads  for  Wire  Rope 85 

Iglplfng  for  Check  Analysis .  .  .  . 570-572 

SrSpikcs 342 

lew  Stock 45,135 

,#W  Stock.  Cold  Drawn 45 

L«r  Threads 641 

LmlcM  Steel  Cylinders 273-282 

JSess  vStct'l  Poles 494,495 

unless  Tubing 254-272 

ioes.  Rolled  Steel 146-171.  573-624.  696-710 

guvd  Plates 625-62X 
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Sheet  Bars 305 

Sheet  Gauges 

"B.  G." 177 

"B.  W.  G." 176,177 

United  States 177.178 

Sheet  Metal  Siding 188 

Sheet  Piling  (See  Piling) 696-710 

Sheet  Roofing  Fasteners 61 

Sheets 

AUoy  Steel 182,187 

Armature r 187 

Black  Steel.  "Eagle"  Brand 186 

Black  Trunk 190 

Copper  Steel,  "Apollo  Keystone" 182,185,186 

Corrugated,  "Apollo"  Galvanized 180-184 

Curved  Corrugated 184 

Electrical 187 

Galvanized,  "Apollo" 179-184 

Hammered  Polished 185 

Keystone  Hammered  Polished 185 

Long  Terne 196 

Packing  Sheets  for  Export 179,180,183 

Painted  Corrugated 180 

Plain  Galvanized,  "Apollo" 179,181.182 

Pole  Face  Stock 187 

Polished,  WeUsville 186 

Special  Electrical,  "Apollo" 187 

"Shelby"  Cold  Drawn  Seamless  Tubing 255-267 

"Shelby"  Hot  Drawn  Seamless  Tubing 271,272 

Shiffler  Poles 496-502 

Ship  Building  Channels 590-594 

Ship  Building  Steel 561-569,590-594,607-613 

Bulb  Angles 607-613 

Channels 590-594 

Specifications  for 565-569 

Shoes  "Juniata" 287-304 

Bronco 298 

Horse 288-297 

Jack 300 

Mule 300 

Pony. 299 

Shook  Ties,  Wire 49 

Siding,  Sheet  Metal 188 

Signal  Pipe 437,438 

SiUcon  Electrical  Steel  Sheets,  "Apollo" 187 

Skelp 172 

Slabs 305 

Slate  Nails 55 

Sleepers  (Cross  Ties) 345-350 

Sleeve,  Protecting,  for  Poles 485 

Sleeve  Nuts 638,639 

Slot  or  Z  Rails 351,355 

Sockets  for  Wire  Rope , 102 

Special  Connectors  for  Converse  Joint  Tubes 230 

Special  Shapes  and  Bars 170,171 

Special  Shape  Stock,  Cold  Drawn , 45 

Special  Track  Work 359-363 

Special  Wires 43-46 

Specifications 

Axles 407-410 

Bessemer  Steel  Tee  Rails 316-321 

Boiler  Rivet  Steel 425-428 

Boiler  Steel 420-424 

Boiler  Tubes 237-248 
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Car  Wheels 388-400 

Fire  Box  Steel 42(H424 

Forgings 411-419 

Lap  Welded  Cylinders 285-286 

Locomotive  Tubes 429-433 

Manufacturers'  Standard  Practice 570-572 

Open  Hearth  Steel  Tee  Rails 322-327 

Rails,  Girder,  High  Tee  and  Grooved 364-369 

Railway  Bridges 511-535 

Railway  Spikes 343.344 

Seamless  Steel  Cylinders 273-282 

Seamless  Trolley  Poles 494,495 

Signal  Pipe  and  Coupling 437.438 

Splice  Bars  (Fish  Plates) 333-335.368.369 

Steel  Framed  Structures 548-554 

Structural  Steel  for  Bridges 536-542 

Structural  Steel  for  Buildings 555-560 

Structural  Steel  for  Ships 565-569 

Structural  Work  of  Buildings 548-554 

Tee  Rails 316-327 

Telegraph  and  Telephone  Wire 80,81 

Tie  Plates 344,345 

Track  Bolts  and  Nuts 339.340 

Tubular  Poles 445.446 

Tubular  Poles,  British 492.493 

Wheels,  Electric  Railway  Service 394-400 

Wheels,  Steam  Railway  Service 388-393 

Spikes,  Railway 341-344,350 

Spikes,  Screw 342 

Spikes,  Specifications  for  Railway 343,344 

Spikes,  Square  Boat 59 

Splice  Bars 328-336,350,356-358 

Splice  Bars.  Specifications  for 333-335,368,369 

Splicers,  Fence 76 

Split  Switches 362 

Springs 123-134 

Agricultural 131,132 

Bed 128.130 

Buffer 131.134 

Clock 130 

Compression 123.125.131 

Extension 123.124,131 

Flat  Tempered 130.131 

Furniture 128-130 

Helical 127.131 

Hinge 127.131 

Special  and  Miscellaneous 131 

Spiral 131 

Torsion 126.131 

Trolley 131.133 

Upholstery 128-130 

Spring  Steel 172 

Spring  Tongue  Switches 359-363 

Sp  ring  Wires 42 

Square  Bars 

Cold  Twisted 711 

Sizes  Rolled 138 

Table  of  Weights  for 141 

vSquare  Nails 57 

S(iuare  Tubes.  "Shelby"  Cold  Drawn  Seamless 266.267 

S(iuare  Wire 29.44.45 

Stamping,  Black  Plates  for 190 

Staples 40.41 

iftays.  Tubular 252.253 
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Steam  Pipe  and  Tubes 200.202-204 

Steel:  ; 

AUoy 135 

Bamboo 137 

Electric 135 

For  Shipbuilding  Purposes 561-569,590-594,607-613 

Special  Open  Hearth 135 

TooL : 136 

Steel  Clad  Hoisting  Rope 82,101 

Steel  Framed  Structures,  Specifications  for 548-554 

Steps  for  Wooden  Poles 62 

Sterilized  Nails 56 

Stove  Pipe  Stock 191 

Stretchers,  Fence 76 

Stretchers,  "Iowa"  Barbed  Wire. 38 

Stringer  Guard  Rails. 355 

Structural 

Channels 556-589 

Section  of  Catalogue. 503-717 

g^^^ ^   573—629 

Steel  for* BiMges,  Spedfiiations  for  ^  .  536-542 

Steel  for  Buildings.  Specifications  for 555-560 

Steel  for  Ships,  Specifications  for 565-569 

Work  of  Bridges.  Buildhigs.  etc 505-715 

Work  of  Buildings,  Specifications  for 548-554 

Work  of  Railway  Bridges.  Specifications  for 511-535 

Superheater  Tubes 429-^436 

Lap  Welded 436 

Seamless 434-436 

Specifications  for 429-433 

Suspension  Bridge  Cables 82,116 

Switches 359-363 

Switch  Stands 362 

Symmetrical  Interlock  Channel  Bar  Pilmg 696.697,704-710 

T 

Tables  for  converting  dimensions  and  weights  into  their  Metric  equivalents  and  vice  versa 

Centimeters  to  Inches 17 

Feet  to  Meters 19,20 

Inches  to  Centimeters 16,17 

Inches  to  Meters 18,19 

Inches  to  Millimeters 14.15 

Kilograms  per  Cubic  Meter  to  Pounds  per  Cubic  Foot 27 

Kilograms  per  Linear  Meter  to  Pounds  per  Linear  Foot 23 

Kilograms  per  Square  Meter  to  Pounds  per  Square  Foot 25 

Kilograms  per  Square  Millimeter  to  Pounds  per  Square  Inch 24 

Kilograms  to  Pounds 22 

Meters  to  Feet 18 

Metric  Tons  per  Square  Meter  to  Gross  Tons  per  Square  Foot 26 

Millimeters  to  Inches 16 

Miscellaneous 21,28 

Pounds  per  Cubic  Foot  to  Kilograms  per  Cubic  Meter 27 

Pounds  per  Linear  Foot  to  Kilograms  per  Linear  Meter 23 

Pounds  per  Square  Foot  to  Kilograms  per  Square  Meter 25 

Pounds  per  Square  Inch  to  Kilograms  per  Square  Millimeter 24 

Pounds  to  Kilograms 22 

Tons  per  Square  Foot  to  Kilograms  and  Metric  Tons  per  square  Meter 26 

Tacks,  Wire 63-66 

Tadpole  Tongue  Switch  (Movable  Point) 359,360 

Taggers,  Black 190 

Taggers,  Tin 192 

Tanks ^ 505 

Tapping  Tools  for  Pipe 231,232 
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Tee  RaUa 311-327,331.355 

Tees 

Car  Truck 166 

Conductor  Rail 166 

Crane  Rail 166 

Elevator 166 

Equal  Legs,  Bar  Mill  Sizes 160-163 

Equal  Legs,  Structural  Sizes . ". 615.616 

For  Converse  and  Matheson  Joint  Tubes 226,228 

Hand  Rail 166 

Unequal  Legs,  Bar  Mill  Sizes 164,165 

Unequal  Legs.  Structural  Sizes 617-621 

Telegraph  and  Telephone  Poles 439-502 

Telegraph  and  Telephone  Wire 79-81 

Telegraph  and  Telephone  Wire,  Specifications  for 80,81 

Tennessee  Special  Tool  Steel 136 

Tenter  Hooks 61 

Teme  Plate,  "American" 195,196 

Teme  Sheets,  "American"  Long  Unassorted 196 

Temes.  MF 196 

Threads 641 

Tie  Marking  Nails 62 

Tie  Plates 350 

Tie  Plates,  Specifications  for 344.345 

Tie  Rods 350 

Ties,  Cotton 174 

Ties,  Steel  Cross 345-350 

Ties,  Wire  Bale  and  Shook 49 

Tiles,  Galvanized  Roofing 185 

Tin  Mill  Blue 191 

Tin  Mill  Products 190-196 

Tm  Plate,  "American" 192-196 

Tin  Plate  Bars 305 

Tin  Plate,  Packing  of 193 

Tin  Plate,  Weights  and  Sizes 194 

Tinned  Wires 42-46 

Tinning,  Black  Plates  for 190 

Tire  Channels 150,151 

Toe  Calks,  "Juniata" 301,302 

Toe  Calk  Steel 172 

Tongue  Switches 359-363 

Tools,  Fence 76 

Tools  for  Drilling,  Tapping  and  Calking  Pipe 231,232 

Tool  Steel 136 

Torsion  Springs 126,131 

Towers 505,546 

Towing  Hawsers 82,115 

Track 

Bolts 337-340.350 

Bolts,  Harvey  Grip 337,338 

Bolts,  Specifications  for 339,340 

Portable 361 

Spikes 341-344,350 

Spikes,  Specifications  for 343,344 

Strand  and  Cable  for  Aerial  Tramways 82.106-108 

Work.  Special 359-363 

Tram  Nails 57 

Tramway  Rails  and  Accessories 350-369 

Tramway  Special  Work,  "Lorain" 359-363 

Tramways,  Aerial 105-108 

Tramways,  Wire   Rope 105-108 

Transmission  Line  Poles 439-502 

Transmission  Towers ! 505,546 

Triangle  Mesh  Wire  Concrete  Reinforcement 712-717 
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Trolley  Poles:  Pa«« 

Shiflfler 496-502 

Tubular.  Lap  Welded 439-484 

Tubular.  Seamless 494,495 

Trolley  Springs 131,133 

Trough  Plate  Flooring 630 

Trunk  Sheets 190 

Tubes,  Pipe  and  Tubular  Goods 197-286,429-495 

Tubes  (See  also  Casing,  Pipe,  Tubing) 

Ammonia  Tubes 235 

Arch,  for  Locomotives 429-433 

Boiler  Flue 429-433 

Boiler  Tubes: 

American  Standard  Lap-welded 249 

European  Standard  Lap-welded 250,251 

"Converse"  Lock  Joint  Tubes 219-222,226-232 

Gas  Tubes* 

American  Standard 200,203,204 

EngUsb  Thread 202 

Large  O.  D.  Tubes 205 

Locomotive 42S)-436 

Locomotive  Boiler,  Seamless 434 

"Matheson"  Joint  Tubes 223-232 

Redrawn,  for  Ammonia 235 

Safe  Ends 429-433 

Specifications  for  Boiler  Tubes 237-248 

Specifications  for  Locomotive  Tubes 429-433 

Steam,  Gas  and  Water  Tubes: 

American  Standard 200 

Extra  Strong 203 

Double  Extra  Strong 204 

Superheater 429-436 

Superheater,  Lap  Welded 436 

Superheater,  Seamless 434-436 

With  Kimberiey  Collars 233,234 

Tubing  (See  also  Tubes) 

Bedstead  Tubing,  welded 235 

California  Diamond  BX  Tubing 213 

California  Special  External  Upset  Tubing 213 

Flush  Joint  Tubing 211 

Oil  WeU  Tubing 212 

"Shelby"  Seamless  Steel  Tubing: 254-272 

Cold  Drawn  Rectangular 267 

Cold  Drawn  Round 262-266 

Cold  Drawn  Square 266,267 

Hot  Drawn  Round 271,272 

Hot  Rolled  Round 268-270 

Mechanical 254-261 

Tubular  Poles 439-495 

Tubular  Stays 252,253 

Turn-tables 505 

Tuyere  Pipe 236 

Twin  Terminal  Rail  Bonds 376 

Twisted  Barbless  Fencing 40 

Twisted  Square  Bars 711 

U 

United  States  Gauge  (U.  S.  G.)  for  Sheets iP'lZf 

United  States  Rail  Bonds f 'P'V° 

United  States  Steel  Sheet  Piling 696-700,707-710 

Universal  Mill  Plates :  •  •  5?? 

Upholstery  Springs ^^^THV 

Upset  Bars 640,641 
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Valves  for  Converse  and  Matheson  Joint  Tubes 232 

Vanadium  Steel 135 

Varnished  Fence  Wire.  Black 33 

Vehicle  Spring  Stee 172 

Vignole  Rails  (See  Tee  Rails) 311-327.351.355 

W 

Warehouses,  Contents  of  Storage 694,695 

Washers  (Nutlocks) / 350 

"Waukegan"  Barbed  Wire 35,36.39 

Wearing  Plates,  Manganese  Steel 361 

Weatherboard  Siding,  Sheet  Metal 188 

Weights 

And  Measures 13-28 

Flat  Rolled  Steel 173,176,564,625-629 

Materials 693-695 

Round  Bars 142.143 

Square  Bars 141 

Wire 32 

WeUsville  Polished  Sheets 186 

Westphalia  Gauge 30,31 

Wheel  Guards,  for  Poles 487 

Wheels,  Solid  Wrought  Steel 377-400 

For  Electric  Railway  Service 383-386 

For  Electrified  Steam  Railway  Service 382 

For  Steam  Railway  Service 378-381 

Industrial  and  Mine  Car , 387 

Mine  Locomotive 387 

Specifications  for,  for  Electric  Railway  Service 394-400 

Specifications  for,  for  Steam  Railway  Service 388-393 

Wire  and  Wire  Products 29-134.712-717 

Wire: 

Barbed  Wire: 

"Baker  Perfect" 35,38.39 

"Glidden" 35.37.39 

"Iowa" 35.37,39 

"Waukegan" 35,36,39 

Barbed  Wire  Spools 35 

Black  Varnished  Fence  Wires 33 

Bottling  Wire 43 

Broom  Wire 42,43 

Cold  Drawn  Special  Shapes 45 

Cold  Rolled  Flat  Steel  Wires 46,47 

Dress  Stay  Wires 47 

Electrical  Wires 78 

Fence  Wires 33-40 

Flat  Wires 46 

Galvanized  Coiled  Spring  Fence  Wire 33 

Galvanized  High  Tensile  Oval  Fence  Wire 34 

Galvanized  Plain  Wire 33 

Market  Wires 42 

Mattress  Wire 42 

Music  Wire 43 

Nail  Wire 45 

Odd  Shaped  Wires 43-45 

Oval  Wire 34.45 

Smooth  Steel  Wire,  weight  and  length 32 

Special  and  Miscellaneous  Wires 43.44.46 

Spring  Wires 42 

Telephone  and  Telegraph  Wires 79-81 

V^arnished  Fence  Wire 33 

U'ire  Bale  Ties 49 

Wire  for  General  Manufacturing  and  "M.eTc\vaitvi  I3^s 42 
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Wire  Gauges » 30,31 

Wire  Hoops 48 

Wire  Nails 50-62 

Wire  Rods 29 

Wire  Rope 82-122 

Wire  Springs 123-134 

Wire  Staples 40,41 

Wire  Tacks ; 63-66 

Woven  Wire  Fencing 67-77 

Woven  Wire  Fencing  (See  Fencing,  Woven  Wire) 67-77 

Woven  Wire,  Triangle  Mesh,  Concrete  Reinforcement 712-717 

Y 

Y  Branches  for  Converse  and  Matheson  Joint  Tubes 229 

Z 

Z  Bars.  Bar  Mill  Sizes 167.168 

Z  Bars,  Structural  Sizes 622-624 

Z  Rails 351,355 


